
February 2006

A Clean Water Future
for California
How California’s Water Boards Can Clean Up
Nine of the State’s Biggest Polluted
Rivers, Lakes and Bays

Sujatha Jahagirdar



Acknowledgments

The authors would like to thank Kendra Riedt, John Rumpler, Tony Dutzik and Bernadette Del
Chiaro for their editorial support. We would also like to acknowledge Andria Ventura of Clean
Water Action and Sejal Choksi of San Francisco Baykeeper for assistance in reviewing the profile of
the San Francisco Bay and providing inputs to the overall report.

In addition, we would like to thank those who provided supplementary technical and editorial input,
including Gary Mulcahy of the Winnemem Wintu Tribe, Alan Levine of the Coast Action Group,
John Friedrich of the League to Save Lake Tahoe, Bill Jennings of the California Sportfishing Pro-
tection Alliance, Lindsey Purnell of the California Hydropower Reform Coalition, Kelly Catlett of
Friends of the River, Mark Gold, Leslie Mintz and Heather Hoecherl of Heal the Bay, Marcia Hanscom
of Wetlands Action Network, Peter Nichols of Humboldt Baykeeper, Gabrielle Solmner of San
Diego Coastkeeper, David Beckman, Anjali Jaiswal, and Jared Huffman of the Natural Resources
Defense Council, Chuck Lamb of the Clear Lake Environmental Action Network, Martin Balding
of the Eagle Lake Audubon Society, and Craig Tucker, campaign coordinator for the Karuk Tribe.

Thanks also to Greg Frantz and Judith Unsicker of the Lahontan Regional Water Quality Control
Board, Les Grober, Patrick Morris and Joe Karkoski of the Central Valley Regional Water Quality
Control Board, Shelley Luce of the Santa Monica Bay Restoration Commission and Richard Sugarek
of U.S. EPA, Region IX, for providing factual and technical edits to the report.

Environment California Research & Policy Center’s Clean Water Program is grateful to the San
Francisco Foundation, the Wallace Genetic Foundation and the California Endowment for their
support.

© 2006 Environment California Research & Policy Center

The authors alone are responsible for any factual errors. The recommendations are those of Envi-
ronment California Research & Policy Center. The views expressed in this report are those of the
authors and do not necessarily reflect the views of our funders, those who provided editorial and
technical review, or their employers.

Environment California Research & Policy Center is a 501 (c)(3) organization that focuses exclu-
sively on protecting California’s air, water and open spaces. Drawing upon 30 years of experience,
our professional staff combines independent research, practical ideas and effective educational cam-
paigns to win real results for California.

For additional copies of this report, visit www.environmentcalifornia.org.
or send a check for $25 made payable to:
Environment California Research & Policy Center
3435 Wilshire Blvd, Ste 385
Los Angeles, CA 90010 info@environmentcalifornia.org



Table of Contents

Executive Summary 5

Introduction 9

Waterway Profiles 13

The Bays
San Francisco Bay 14
Humboldt Bay 23
Santa Monica Bay 27

Clean Water Success Story 33
Shelter Island Yacht Basin

The Rivers
Sacramento River 36
Klamath River 45
San Joaquin River 50

Clean Water Success Story 57
Garcia River

The Lakes
Clear Lake 60
Lake Tahoe 65
Eagle Lake 70

Policy Recommendations 75

Conclusion 85

Endnotes 86



4 A Clean Water Future for California

Santa Monica Bay (© iStockphoto International)



Executive Summary     5

Executive Summary

To restore nine of the largest polluted
waterways in the state to health, le-
gally mandated cleanup plans drafted

by California’s water boards must be
strengthened. To put the state on a path to
a clean water future, the plans should stop
new pollution from entering the waterways,
clean up existing contamination, ensure
flows sufficient to maintain healthy water
quality and restore essential habitat.

California’s waterways are at a crossroads.
On our current path lies a future filled with
great bays too polluted to swim in much of
the year, signature rivers emptied of salmon,
and vital drinking water sources polluted
by pesticides and other chemical pollutants.

This future, however, is not inevitable.
Under a 1997 U.S. EPA policy and sev-

eral court orders, California’s water boards
are required to establish cleanup plans
called Total Maximum Daily Loads, or
TMDLs to clean up the state’s most pol-
luted waterways in the next decade.
Through a series of straightforward mea-
sures in these legally mandated plans, the
water boards have the potential to make
Santa Monica Bay safe for swimming
throughout the year, return salmon to the
San Joaquin and protect the clarity of
Lake Tahoe.

While current state and federal law
provide the authority needed to adopt
strong clean-up plans, many plans that have
already been drafted do not fully use this
authority  to ensure that nine of the largest
polluted waterways in the state will be
cleaned up.

Without a change in direction, cleanup
plans for the waterways profiled in this re-
port may simply codify the status quo and
miss the historic opportunity to clean up
many of California’s largest polluted bays,
rivers and lakes.

California’s State Water Board and Re-
gional Water Boards should shift course.
To fulfill their legal mandate, cleanup plans
they draft should include a series of
straightforward measures that

•  Require dramatic reductions in new
pollution such as agricultural and
stormwater runoff reaching our
largest waterways

•  Establish a renewed California
Superfund program to clean up
existing toxic contamination,
which is paid for by polluting
industries
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•  Compel dam operators to allow river
flows sufficient to maintain healthy
waterways and

•  Increase funding for habitat restoration

With the adoption of such measures in
cleanup plans, California’s water boards
can put the state on a path to a clean
water future.

The Bays: Santa Monica Bay,
Humboldt Bay and
San Francisco Bay
California’s great bays collect large amounts
of contamination such as grease, trash and
toxic pesticides from inland areas and highly
developed coastal cities. The destruction of
local habitat exacerbates this problem by
weakening nature’s ability to filter out the
pollution before it reaches the bays. Waste-
water treatment plants also discharge a
range of toxic constituents which, while less
in volume than the pollution contained in
urban runoff, can be highly concentrated.

Air pollution is also a significant source
of contamination in the waterways. A con-
sequence of this contamination is mercury
and Polychlorinated biphenyl (PCB) pol-
lution that coats bay floors in many areas
and builds up in marine life, threatening
the health of subsistence fishermen.

Cleanup plans for Santa Monica Bay
contain several strong requirements to limit
trash entering the waterway, redirect
stormwater to treatment plants and reduce
toxic chemical pollution. Plans to clean up
PCBs and dioxin pollution, however, have
yet to be established for Humboldt Bay and
a proposed cleanup plan for mercury in San
Francisco Bay was recently rejected by the
State Water Board as insufficient to address
the pollution.

To bring California’s largest bays back
to health, California’s water boards
should ensure that cleanup plans:

Stop New Pollution: Cleanup plans
should require the full enforcement of

existing clean water laws and commit
to specific inspection schedules and
other measures that will ensure
mandated pollution reductions are
met. Plans should also require that
stormwater polluters adhere to the
same strong pollution reduction
standards as other sources of pollution.
Such an effort would include strong
permits that contain numeric limits for
stormwater pollution. Cleanup plans
should also require that wastewater
treatment plants reduce the pollution
they discharge into the bays to the
maximum extent possible. The North
Coast Regional Water Board should
also recognize Humboldt Bay as
seriously polluted with the extremely
toxic chemical dioxin and pursue the
polluters responsible to immediately
clean up sources of contamination.

Clean Up Existing Pollution: To
ensure cleanup of toxic mercury and
PCB ‘hot spots’ in the bays, cleanup
plans should establish a renewed
California Superfund program, paid
for by polluting industries. Regional
water boards should also pursue
polluters directly responsible for
legacy PCB pollution in the bays for
cleanup funds.

Restore Habitat: Where feasible,
cleanup plans should require
restoration of coastal and watershed
habitat for creeks, estuary and streams
that naturally filter water entering the
bays and shelter wildlife. Specifically,
cleanup plans should support local
restoration efforts around San
Francisco and Humboldt Bay and
recommend genuine stewardship of
the Ballona Wetlands and threatened
lagoons that line Santa Monica Bay.

The Rivers: The Sacramento,
San Joaquin and Klamath
New pollution continues to enter three
of the largest polluted rivers in the state.
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Agricultural operations leak farm waste that
can contain pesticides, salt, toxic metals and
nutrients into the waterways. Urban run-
off also carries numerous pollutants into the
rivers and legacy mercury pollution leaked
into the San Joaquin and Sacramento riv-
ers from old mine sites threatens the health
of local communities and river ecosystems.
Low flows from dams and water diversions
in the Klamath River and San Joaquin River
have devastated local fish populations and
degraded water quality. The destruction of
wetlands and forests that lined the water-
ways removed important buffer zones that
can filter out pollution before it reaches
river waters.

Despite their degraded state, a cleanup
plan for the Klamath River has yet to be
drafted and existing cleanup plans for the
Sacramento and San Joaquin Rivers do not
require dramatic reductions in agricultural
pollution, a comprehensive plan to clean
up toxic contamination, safeguards against
increased use of more dangerous pesticides
or ensure water flows necessary to protect
water quality.

To return these rivers to health,
California’s water boards should
ensure that cleanup plans:

Stop New Pollution: Cleanup plans
should require dramatic reductions in
the amount of agricultural pollution
entering the Klamath, San Joaquin and
Sacramento rivers. Officials can do this
by issuing strong clean water permits
that require significant and measurable
reductions in agricultural pollution,
overall reductions in pesticide use and
agricultural water conservation
measures that reduce the amount of
irrigation water released into the
waters. In addition, the state should
order mining operations in the
Klamath River that degrade water
quality to immediately cease operation.

Clean Up Existing Pollution: Cleanup
plans should establish a renewed
California Superfund Program, paid

for by polluters, which will clean up
pollution from mines. Until
contamination is fully addressed, plans
should also establish aggressive risk
reduction programs to protect the
health of surrounding communities
from exposure to toxic pollution.

Ensure Sufficient Flows: Cleanup
plans should require that dams on
the Sacramento, San Joaquin and
Klamath are operated in a manner
that ensures the water quality of the
river downstream is healthy enough
to sustain vibrant fish populations
and larger ecosystems. Specifically,
plans should withdraw water rights
and withhold Clean Water Act
certification for dams that degrade
downstream water quality. In addition,
the Central Valley Regional Water
Board should establish limits on salt
pollution for the entirety of the San
Joaquin River and require increases in
water releases from Friant Dam to
meet these limits.

Restore Habitat: Cleanup plans should
require, where feasible, funding for the
establishment of protective vegetative
buffer zones along the waterways that
will further protect them from further
pollution.

The Lakes: Clear Lake, Eagle Lake,
and Lake Tahoe
Despite strong measures to curtail urban
runoff into Lake Tahoe, a lack of develop-
ment around Eagle Lake and a cleanup plan
for mercury pollution in Clear Lake, three
of the largest polluted lakes in California face
several remaining challenges on the road
back to health. New pollution continues to
enter Lake Tahoe and Clear Lake. Nitro-
gen and phosphorous deposited by urban
runoff and air pollution fuel the growth of
algae that chokes off oxygen and clouds
Lake Tahoe. Fine particles of dirt pollution,
called sediment, are carried into the lakes
by runoff and erosion of streams and further
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threaten its clarity. The pollution of the
lakes is exacerbated by the destruction of
local wetlands that can filter out pollution.
Eagle Lake and Clear Lake also face a set
of unique challenges: Non-native Eastern
brook trout interferes with the ability of
native Eagle Lake rainbow trout to repro-
duce naturally. Mercury pollution from an
inactive mine on its banks seriously impairs
Clear Lake.

Despite the seriousness of the issues fac-
ing the lakes profile din this report, cleanup
plans for Lake Tahoe and Eagle Lake have
yet to be drafted and the cleanup plan for
mercury pollution in Clear Lake does not
guarantee ongoing funding for continued
cleanup efforts.

To bring these lakes back to health,
cleanup plans should:

Stop New Pollution: Cleanup plans
should restrict development that
contributes to the runoff of nitrogen,
phosphorous and fine particle
pollution and strengthen runoff
controls on existing development. In
addition, working with state and local

air quality officials, the plans should
limit air pollution that deposits
nitrogen contamination into Lake
Tahoe. Finally, cleanup plans should
stop new pollution entering the
waterways from septic tanks.

Clean Up Existing Pollution: Cleanup
plans should establish a renewed
California Superfund program, paid
for by polluters, which will ensure
funding for cleanup of pollution
caused by old mine sites.

Restore Habitat: Where feasible,
cleanup plans should require the
restoration of wetlands habitat and the
establishment of buffer zones along
lakeshores and lake tributaries that will
revive ecosystems, filter pollution and
prevent the erosion of streams into the
lakes. The Lahontan Regional Water
Board should also list Eagle Lake as
seriously polluted with non-native fish
species and take steps to control non-
native fish species that hinder the
natural life-cycles of native fish
populations.



Introduction 9

Introduction

California’s Largest Waterways
Are Central to Our Way of Life
From the salmon runs of the Klamath River
to the sun-soaked shores of Santa Monica
Bay, California’s bays, rivers and lakes are
central to the state’s way of life. The Sacra-
mento and San Joaquin rivers help provide
drinking water to more than 22 million
Californians;1  Humboldt Bay and San
Francisco Bay estuaries host millions of
birds as they migrate from the Arctic to
South America and the kelp beds on the
bottom of Santa Monica Bay form one of
the most important zones of marine
biodiversity in the world.2  Lake Tahoe is
one of North America’s deepest lakes and
Clear Lake may be the continent’s oldest.3

The importance of California’s water-
ways extends beyond their contribution to
our quality of life and the state’s ecology.
The health of California’s largest waterways
is fundamentally linked to our state’s
economy. California’s bays, rivers and lakes
have helped make the state the country’s
number one tourist destination.4  Attract-
ing 45 million visits each year—up to
500,000 each day in the summer—Santa
Monica Bay is a major economic driver for
Southern California.5  According to the

American Sportfishing Association, in 2003
sportfishing contributed more than $4 bil-
lion to California’s economy and supported
more than 43,000 jobs.6

Degradation of These
Waterways is a Major Threat
Despite their importance to the state’s
economy, ecology and the health and safety
of its people, California’s largest bays, riv-
ers and lakes are severely polluted. 90 per-
cent of Santa Monica Bay is contaminated
at levels that impact wildlife.7  Scientists
estimate that without immediate interven-
tion, Lake Tahoe will lose its clarity within
30 years. The Elem Indian Colony that
subsisted largely on Clear Lake fish for
more than 11,000 years can no longer eat
what the lake provides for fear of mercury

UC Davis scientists believe that

without immediate action, pollution

will cause Lake Tahoe to lose its

clarity within 30 years.
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poisoning.8, 9  Testing in waterways that flow
into the San Joaquin River found toxic
contamination in 59 percent of tests con-
ducted and degraded water quality caused
by water diversions and low flows of water
released by dams have decimated fish
populations in the San Joaquin and Klamath
rivers. 10

Cleanup of California’s
Waterways is Required By Law
While the waterways profiled in this report
remain seriously polluted, the good news
is that California’s water boards are legally
required to clean them up.

Federal Requirements
In 1972, Congress passed the Clean Water
Act. The goals of this landmark law were
to restore and maintain the chemical, physi-
cal and biological integrity of the Nation’s
waters, clean up the nation’s waterways by
1983 and eliminate new pollution discharge
into waterways by 1985.11 ,12

While the ultimate goal of the Clean
Water Act is to restore the health of the
nation’s waterways, section 303d’s TMDL
program is its most important tool to clean
up the most polluted waterways in the state.
To achieve the goals of the Clean Water

Act, TMDL programs states must, on a
contaminant by contaminant basis, first
compile a list of all seriously polluted wa-
terways and then calculate the pollution re-
ductions necessary to restore the waterway
to health. A waterway is returned to health
when it can meet water quality objectives
and standards for each contaminant neces-
sary to support swimming, fishing, healthy
ecosystems and other designated beneficial
uses of the waterway.13

The requirement to translate the pollu-
tion allocations contained in TMDLs into
real action to clean up contamination is
outlined in federal law. The Clean Water
Act requires that pollution permits are
modified to require compliance with pol-
lution reduction requirements contained in
a TMDL.14  In 1997, the U.S. Environmen-
tal Protection Agency (EPA) also issued
regulations stating that when a TMDL calls
for significant reductions in runoff pollu-
tion, states must also provide ‘reasonable
assurance’ that the reductions will occur “in
a manner that results in attainment of wa-
ter quality standards.”15

State Requirements
In California, the responsibility for draft-
ing plans to clean up the state’s waterways
falls to the California State Water Resources

State and Federal Requirements for Waterway
Cleanup Plans in California
1. On a contaminant-by-contaminant basis, compile a list of all seriously

polluted waterways. For large waterways, this will often result in the need
to draft multiple cleanup plans.

2. While maintaining the ultimate goal of the Clean Water Act to eliminate all
pollution, establish the maximum amount of contamination each waterway
can absorb and support its designated uses.

3. For each contaminant, identify the sources of pollution into the waterway.

4. Establish requirements, with clear timelines and goals, that ensure the
waterway will be returned to health.
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Control Board (henceforth referred to as
the State Water Board) and nine semi-au-
tonomous Regional Water Quality Control
Boards (henceforth referred to as Regional
Water Boards).

The California Porter Cologne
Water Quality Act
Under the Act, the responsibility for actu-
ally cleaning up our waterways falls to the
regional water boards. The local boards
first develop the list of seriously polluted
waterways and pollution reductions neces-
sary to return the waterways to health.
Though enacted a few years earlier, the Act
complements the intent of the Clean Wa-
ter Act and requires the state to develop
implementation plans to ensure that the
pollution control objectives outlined in a
TMDL are reached.16  According to state
law, an implementation plan must include
a description of actions that are necessary
to achieve the objectives, a time schedule
for these actions, and a description of sur-
veillance to determine compliance with the
objectives.17  These implementation plans
must then be incorporated into the overall
water quality plans for individual regions,
called ‘basin plans.18  Basin plans provide a
mandatory blueprint for action to clean up
the waterways in the area and are legally
enforceable against polluters and other state
agencies.19

State Water Board Policy
The State Water Board can also adopt state-
wide policies to guide the formulation and
implementation of TMDLs. Because it
must ultimately approve a TMDL in order
for it to take effect, the state water board
can also require the inclusion of specific
policies in cleanup plans in order to approve
their adoption.

In 2005, for example, the state water
board adopted a policy to guide regional
water boards as they draft cleanup plans
under the Clean Water Act TMDL pro-
gram. According to the policy, a TMDL
implementation plan should include:

•  Descriptions of the actions necessary
to achieve water quality standards. For
TMDLs, they are actions to achieve
waste load and load allocations and
numeric targets

•  Action to resolve key uncertainties and
verify key assumptions

•  A schedule and key milestones for the
actions to be taken

•  Monitoring and surveillance to be
undertaken to determine compliance
with the water quality standards. For
TMDLs, this includes tracking and
evaluating actions and attainment of
waste load and load allocations and
numeric targets20

A Lake Tahoe-region waterfall at sunset (© iStockphoto International)
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In addition, in 2004 the State Water
Board adopted the “Policy for Implemen-
tation and Enforcement of the Non Point
Source Pollution Control Program.” The
policy reiterates the ability of California’s
regional water boards to require polluters
to reduce runoff pollution and enforce
stormwater pollution reduction require-
ments against individual polluters.21  These
policies reiterate the need for regional wa-
ter boards to draft strong clean up plans.
They also underscore the expansive author-
ity offered by state and federal law to re-
store our waterways health.

A Fork in the Road

In drafting clean up plans, the regional
water boards and state water board should
fully exercise this authority and outline spe-
cific measures in TMDLs that will stop pol-
lution, clean up existing pollution, ensure
sufficient flows and restore habitat.22

If California’s water boards fulfill their
legal mandate and utilize all the regulatory
authority available to them in the next de-
cade, they could put into place the policies
necessary to secure a clean water future for
our children.
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Waterway Profiles:
The Bays
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San Francisco
Bay

Profile Summary
From legacy mercury to continuing discharges from
wastewater treatment plants, San Francisco Bay faces
numerous threats. Despite its degraded state, none of
the required San Francisco Bay cleanup plans have
been finalized. A cleanup plan for mercury proposed
by the San Francisco Bay Regional Water Board this
September was rejected by the State Water Board as
insufficient to rid the bay of the contamination.

Recommendations for Strong
San Francisco Bay Cleanup Plans

Stop New Pollution

•  Issue strong clean water permits that hold
stormwater pollution to the same reduction
requirements as other types of pollution. This
should include establishing numeric pollution
limits for urban runoff

•  Enforce existing pollution reduction requirements

•  Require maximum feasible pollution cuts from
wastewater treatment plants

•  Upgrade wastewater and stormwater
infrastructure to prevent spills during heavy rains

•  Encourage municipalities to adopt local
ordinances that curb runoff from new
development, construction sites and other
sources of pollution

Clean Up Existing Pollution

•  Pursue polluters responsible for toxic pollution
of the bay for cleanup costs

•  Establish a renewed California Superfund
program that will pay to clean up toxic
hot spots in bay, when responsible parties
cannot be identified

•  Implement an aggressive risk reduction program
to limit community exposure to toxic
contamination while cleanup occurs

Restore Habitat

•  Support community efforts to accelerate
restoration of degraded wetlands and other
habitat that once lined the bay
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Overview
Encompassing more than 1,600 square
miles, the San Francisco Bay estuary is
home to 90 percent of the state’s remain-
ing coastal wetlands.23  Millions of birds use
the estuary as a home or a stopover during
spring and fall migrations.24  In total, the
region supports more than 750 species of
animals.25  In addition to its ecological im-
portance, San Francisco Bay is also at the
heart of a densely developed metropolitan
area, supporting a wide variety of human
activity. The waterway simultaneously
serves as a harbor, transportation hub and
commercial and recreational center.

While San Francisco Bay’s ecological
and economic value is clear, this national
treasure is victim to more than a century of
habitat destruction and pollution. Accord-
ing to the U.S. Geological Survey, some bay
locations are among the most highly pol-
luted coastal sites in the United States.26

Each year, an ecological index issued by the
San Francisco Bay Institute measures the
health of the bay through several different
parameters. According to the Institute’s
2005 Index, the 2004 abundance of native
bay-dependent fish species was less than
half of the level measured three years ear-
lier. Today, bay oysters are nearly extinct.27

Only 27 percent of the historic seasonal
wetlands of the bay remain. In 2004, San
Francisco County issued 162 beach clos-
ings and advisories due to pollution.28 ,29

Mercury and pesticides carried through
area creeks and waterways flowing from the
Central Valley also contaminate the bay.30

While the Clean Water Act TMDL pro-
gram provides an historic opportunity to
clean up San Francisco Bay, initial cleanup
plans proposed by the San Francisco Bay

Regional Water Board will neither require
mercury pollution reduction from all
sources nor restore the bay to health this
century. The weaknesses of this plan high-
light the danger that California’s water
boards may miss the opportunity to draft
cleanup plans that ensure a clean water fu-
ture for the largest polluted waterways in
the state.

Threats to the Health of
San Francisco Bay

New Pollution
Toxic Runoff
The U.S. Geological Survey estimates that
runoff dumps about 3 million gallons of oil
into the bay every year.31  A 1993 study by
the Survey also concluded that large
“pulses” of diazinon, a toxic pesticide that
is poisonous to wildlife and humans in very
small quantities, and carried into the Sac-
ramento and San Joaquin rivers by run-
off, flows into San Francisco Bay.32  Urban
runoff from lawns and other sources also
carries pollution into the bay through lo-
cal creeks.33  While levels of diazinon pol-
lution in the bay are falling due to a
federally-mandated phase out of the pesti-
cide for residential use, experts fear that the
pollution may be replaced by a new class of
pesticides called pyrethroids that may be
even more toxic to fish and other aquatic
wildlife.34

Wastewater Treatment Plants
The U.S. Geological Survey estimates that
each day San Francisco Bay receives more

According to the U.S. Geological Survey, some San Francisco Bay

locations are among the most highly polluted coastal sites in the

United States.
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than 800 million gallons of municipal
wastewater, containing large volumes of
contamination. This wastewater contains
60 tons of nitrogen pollution each day that
can fuel the growth of algae and harm bay
ecosystems.35  While some publicly owned
treatment works, or POTWs, have adopted
strong pollution prevention measures to cut
levels of toxins such as mercury in their dis-
charges, some POTWs continue to con-
tribute significant sources of pollution to
the bay.

Air Deposition
Air pollution is a significant source of mer-
cury pollution in the bay. A 2001 study con-
ducted by the San Francisco Estuary
Institute detected mercury in the air around
San Francisco Bay at twice the expected
background level. The study estimated that
each year air pollution is responsible for a
large percentage of the mercury pollution
entering the bay.36  Despite this threat, the
San Francisco Bay Regional Water Board’s
proposed cleanup plan for mercury in the
bay does not require any reductions in con-
tamination from local sources of air pollu-
tion. The plan also does not require
potentially large air sources, like oil refin-
eries, to complete full studies to determine
the full extent of their mercury emissions.37

Existing Pollution
Mercury and PCB Contamination
Toxic mercury and PCBs, chemicals linked
to serious health problems like nervous sys-
tem damage and cancer,  coat the bottom
of San Francisco Bay in many places. The
contamination threatens local wildlife and
poses a major public health risk. Most of
the mercury pollution originates from min-
ing waste once leaked into Central Valley
waterways that flow into the bay. The New
Almaden Mines, an enormous historic mer-
cury extraction operation, for example, has
released large amounts of mercury pollution
into the Guadalupe River, which flows into
San Francisco Bay.39

Though smaller in quantity, new mercury

pollution also continues to enter San Fran-
cisco Bay through discharges from waste-
water treatment plants. This pollution can
be much more easily curtailed than pollu-
tion entering the waterway from old Cen-
tral Valley mines. Prevention programs that
collect mercury from dental offices before
it has a chance to enter the waste stream,
for example, are exponentially cheaper than
establishing a comprehensive program to
pay for the cleanup of abandoned mines
throughout the Central Valley. Despite the
relative ease of reducing mercury levels in
the waste stream, the proposed cleanup plan
for mercury pollution in the bay does not
require wastewater treatment plants to
adopt mercury pollution prevention pro-
grams targeting sources like dental offices.

The plan also does not offer a compre-
hensive program to clean up toxic hot spots
on the floor of the bay.

Fish consumption advisories issued by
the Office of Environmental Health Haz-
ards Assessment to protect subsistence
fishermen and Bay Area residents from
mercury—contaminated fish have not been
sufficiently disseminated or understood by
fishermen who fish to provide their fami-
lies with food. In addition, sometimes when
advisories are understood they cannot be
heeded because some have no alternate
source of food.40  Despite the weakness in
existing protections, the San Francisco Bay
Regional Water Board’s proposed plan to
clean up mercury pollution in the bay does
not establish a comprehensive program to
protect fishermen from toxic pollution
while cleanup occurs.

Many of the weaknesses of the San Fran-
cisco Bay Regional Water Board’s proposed
cleanup plan for mercury are repeated in
early drafts of a plan to clean up Polychlo-
rinated biphenyl (PCB) pollution in the bay.
Despite the threat that PCB hot spots pose
to the bay’s ecosystem and the health of
surrounding communities, early drafts of
the plan do not establish comprehensive
programs to either clean up PCB hot spots
in the bay or reduce the risk of toxic expo-
sure to fishermen while cleanup occurs.
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See NEED continuted on next page

The Need for Stronger Implementation Plans:
Mercury in San Francisco Bay Case Study

Mercury pollution in San Francisco Bay poses a major threat to the health of
local subsistence fishermen who rely on fish and other seafood from the

waterway for food. Recognizing the importance of addressing the problem, the
San Francisco Bay Regional Water Board tackled mercury pollution in the bay in
its first cleanup plan proposed under the Clean Water Act TMDL program.

The cleanup plan proposed by the San Francisco Bay Regional Water Board
and presented for approval to the State Water Board in 2005 accurately estimated
the levels of mercury pollution afflicting the bay and correctly identified the sources
of contamination. The measures proposed to ensure cleanup of contamination,
however, did not establish an aggressive effort to clean up contamination as quickly
and thoroughly as possible.

Among the proposed cleanup plan’s weaknesses:

1. A strong cleanup plan for mercury pollution in San Francisco Bay should
prevent new mercury pollution from entering the waterway. The San Fran-
cisco Bay Regional Water Board’s proposed plan, however, does not require
wastewater treatment plants to adopt strong pollution prevention programs
or require them to reduce new mercury pollution entering the bay as much
as possible.

While a smaller source of pollution than Central Valley waterways that carry
legacy contamination from mines, mercury pollution from wastewater
treatment plants can be reduced relatively easily. Requiring dentists to
reduce disposal of mercury-containing dental amalgam through the region’s
wastewater system, for example, could significantly reduce the amount of
mercury pollution entering the waste stream. The effectiveness of such
programs has been demonstrated successfully in the Great Lakes region.42

2. The proposed cleanup plan also does not set individual pollution reduction
goals for wastewater treatment plants, but allows the plants to comply with a
total ‘group’ allocation. This group approach means that wastewater treat-
ment plants cannot be held accountable to individual pollution reduction
goals. In addition, because such coalitions are not legally recognized entities,
it is virtually impossible to enforce pollution reduction requirements for
which they are responsible.

Habitat Destruction
The destruction of habitat exacerbates the
pollution problems facing San Francisco
Bay. Historically, the bay was ringed with

wetlands and marshes that not only supported
an abundance of wildlife, but also naturally
filtered contamination. The loss of more
than three-quarters of this habitat in places
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like Central San Francisco Bay has greatly
impacted water quality.41

Recommendations for
Strong San Francisco Bay
Cleanup Plans
In order to clean up San Francisco Bay, the
San Francisco Bay Water Board has pro-
posed a cleanup plan for mercury and be-
gun work on several other cleanup plans.
To seize the opportunity to ensure full
cleanup of bay pollution in a timely manner,
the cleanup plans should issue strong clean

NEED continuted from previous page

3. In addition, the plan does not require reductions in mercury pollution from
refineries, although air pollution from these facilities is a significant source of
mercury contamination in the bay.

4. The plan does not establish a comprehensive program to reduce the risk of
toxic exposure while cleanup occurs to subsistence fishermen while clean up
occurs.

5. Finally, the plan does not propose a comprehensive program that would fund
cleanup of toxins already in the bay.

The cleanup plan for mercury proposed for San Francisco Bay does not seize
upon the historic opportunity to restore the bay to health.

Even more alarmingly, the board may be poised to replicate the many of
weaknesses of its mercury plan in its cleanup plan for PCB pollution in San
Francisco Bay.

Fortunately, in September 2005 the State Water Board refused to approve the
San Francisco Bay Regional Water Board’s proposed cleanup plan for mercury.
Finding the plan inadequate, the State Water Board directed the San Francisco
Regional Water Board to revise its plan to strengthen pollution prevention re-
quirements for wastewater treatment plants, establish individual pollution limits
for wastewater treatment plants, and investigate ways to reduce dangerous expo-
sure to subsistence fishermen and other affected communities.43

The weakness of the proposed cleanup plan for mercury in San Francisco Bay
warns of the potential pitfalls involved in drafting cleanup plans under the Clean
Water Act TMDL program. Without strong measures to stop new pollution and
clean up existing contamination, cleanup plans can simply codify the status quo
instead of putting the state on a path toward a clean water future.

water permits to reduce stormwater pollu-
tion, enforce existing pollution reduction
laws, require cuts in pollution from waste-
water treatment plants, restore habitat
around the bay, include strong require-
ments to clean up toxic ‘hot spots’ in San
Francisco Bay, and mandate reductions in
overall pesticide use.

Stop New Pollution
Issue Strong Clean Water Permits
While San Francisco County owns and
operates the only combined wastewater and
stormwater system in a coastal county of
California, urban runoff pollution emitted
by municipalities, construction sites and
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that if voluntary programs are ineffective,
the state can establish mandatory pollution
limits.44

Cleanup plans for San Francisco Bay
should require stormwater polluters to
comply with strict numeric pollution lim-
its that will fully protect the waterway from
pollution. Required to comply with nu-
meric effluent limitations that can be eas-
ily enforced, municipalities will be much
more likely to adopt aggressive ordinances
or mobilize public support for large struc-
tural improvements; industrial facilities will
be much more likely to adopt pollution
prevention measures; and construction sites
will be much more likely to curb pollution
that runs from project sites.

Enforce Existing Pollution
Reduction Laws
While wastewater treatment plants and
other ‘point’ dischargers have significantly
reduced the levels of pollution they dis-
charged into the bay, the seriousness of the
waterway’s impairment makes additional
reductions necessary. The federal Clean
Water Act requires the periodic revision of
pollution permits issued to these facilities
to ensure that they are employing the best
available technology to reduce pollution as
much a possible. In its most recent review,
however, the Legislative Analyst’s Office of
the California Legislature found that at the
beginning of 1998-99, 400 out of 2,400
permits had not been reviewed and up-
dated.45  Cleanup plans for San Francisco
Bay should require that these permits are

industrial facilities continues to pose a major
threat to the health of San Francisco Bay.

A primary reason for the failure to elimi-
nate stormwater pollution to San Francisco
Bay exists because the vast majority of
stormwater permits issued in California do
not require sources of stormwater pollu-
tion to meet the same strong pollution
reduction requirements as pollution
discharged from facilities directly into wa-
terways. Instead of meeting permit require-
ments that ensure a waterway will not
receive more pollution than it can handle,
stormwater polluters are only required to
comply with a vague standard that assures
local water officials that “they are trying as
hard as they can.” This weak standard
means that waterways like San Francisco
Bay are often not fully shielded from pol-
lution that will degrade its water quality
below clean water standards.

 This year, however, the California Su-
preme Court ruled that regional water
boards have the authority to hold
stormwater pollution to the same cleanup
standards as other types of pollution. This
victory paves the way for regional water
boards around the state to issue strong per-
mits that limit stormwater pollution in the
same way that other types of pollution are
limited.

The ruling also further clarifies the au-
thority of regional water boards around the
state to establish numeric pollution limits
in clean water permits to limit stormwater
pollution. Current stormwater dischargers
to San Francisco Bay are regulated largely
through general stormwater permits issued
to municipal facilities, construction sites
and industrial facilities. These permits re-
quire a group of polluters to meet non-spe-
cific and hard-to-enforce requirements to
cut stormwater pollution. The deficiency in
this ‘narrative’ approach is clearly evidenced
in the high levels of urban runoff pollution
that continue to flow into the bay. The abil-
ity of the state to establish numeric pollu-
tion limits is also outlined in the state’s own
“Plan for California’s Nonpoint Source
Pollution Control Program,” which states

Cleanup plans for San Francisco Bay

should require stormwater polluters to

comply with strict numeric pollution

limits that will fully protect the water-

way from pollution.
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immediately revised to require the adop-
tion of best available technology.

Cleanup plans for San Francisco Bay
should also include a commitment for in-
spections to assure compliance. According
to the LAO, inspections to determine com-
pliance with clean water permits occur in-
frequently around the state. In 1998-99, for
example, the LAO found one regional
board had conducted only 25 percent of the
inspections committed to in its annual work
plan.

Improve Infrastructure
Unlike every other coastal county in Cali-
fornia, the county of San Francisco treats
stormwater before it reaches San Francisco
Bay. This infrastructure prevents much of
the runoff pollution that enters waterways

such as Santa Monica Bay from similarly
impacting San Francisco Bay. Despite the
benefits of this system, however, the com-
bined wastewater/stormwater system can
leak during times of heavy rain. During
these times, the combined system can leak
sewage and wastewater into the bay, threat-
ening the health of the bay ecosystems and
surrounding communities. The county of
San Francisco is already planning to up-
grade its system to prevent such overflows
and spills in times of heavy rains. Cleanup
plans adopted for San Francisco Bay should
support this effort. 46

Encourage Municipal Ordinances to
Prevent Pollution
Bay area local governments are exploring
efforts to reduce pollution before it reaches
area storm drains. In 2005, the San Fran-
cisco City Council debated the merits of
imposing a fee on plastic bag usage that
would reduce a major element of trash pol-
lution in the bay.47  Bay Area water officials
have also engaged Detroit auto manufac-
turers to reduce the amount of copper used
to line brake pads.48

Municipal requirements to reduce
chemical emissions and waste generation
can also contribute significantly to reduc-
tions in urban runoff. For example, emis-
sions of zinc, a toxic metal dangerous to
wildlife, can be significantly reduced with
simple technology upgrades. The runoff re-
duction consulting firm Stormwater Man-
agement Inc. describes working with a San
Diego zinc galvanizing company to install
tanks on the property that catch zinc-con-
taminated stormwater and recycle it, rather
than releasing it to the local stormwater
system. This system successfully reduced
zinc pollution emissions from the facility
by 87 percent.50  Discharges of polluted dirt
from construction sites can also be simi-
larly controlled by creating holding areas
for stormwater or allowing for percolation
of water on the property. In addition, new
commercial and housing developments and
renovations can be required to incorporate
more green space into their landscapes in

San Francisco Bay simultaneously serves as a harbor,
transportation hub and commercial and recreational center
(© iStockphoto International)
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order to allow the absorption of water into
the ground.

Reduce Pollution from Wastewater
Treatment Plants
Cleanup plans for mercury in San Francisco
Bay should require wastewater treatment
plants to reduce the contamination they
release into the bay as much as possible. In
the Great Lakes region, for example, waste-
water treatment plants are spearheading
aggressive pollution prevention efforts that
aim to significantly reduce the use of mer-
cury in the healthcare, industrial and do-
mestic sectors.

The Western Lake Superior Sanitary
District in Duluth, Minnesota, for example,
successfully implemented a dental mercury
pollution reduction program that prevented
100 pounds of raw mercury from moving
through its system.49  Cleanup plans should
require the replication of such efforts in San
Francisco Bay.

Reduce Air Deposition
The San Francisco Bay Regional Water
Board should establish the strongest pos-
sible restrictions on mercury pollution from
refineries, and work with local air districts
to cut other sources of airborne pollution.
Such cooperation between air quality and
water quality regulators is not unprec-
edented. In Minnesota, for example, writ-
ers of the state mercury cleanup plan
outlined the following objectives for air-
borne mercury reductions:

To limit growth of mercury emissions because
of construction of new or expanding emission
sources in Minnesota, the MPCA will develop
a permitting strategy for new and/or expand-
ing air emissions sources of mercury that con-
siders the following:

•  Establishing an appropriate facility de
minimus emissions rate

•  Requiring new or expanding sources to use
state-of-the-art mercury control technology
if the de minimus rate is not feasible/
achievable/possible51

Clean Up Existing Pollution
Establish Comprehensive Program
to Clean Up Toxic Hot Spots in Bay
The cleanup plans for PCBs and mercury
in San Francisco Bay should establish a re-
newed California Superfund program, paid
for by polluters, which will enable the board
to clean up toxic hot spots at the bottom of
the bay. The San Francisco Regional Wa-
ter Board should also pursue entities di-
rectly responsible for contamination for
cleanup costs.

Reduce Risk of Pollution to
Communities
Under its proposed plan, cleanup of mer-
cury in San Francisco Bay could take as long
as 120 years to accomplish.52  While more
stringent pollution prevention and cleanup
actions may shorten this time-line, it will
clearly take decades to bring water quality

Cleanup plans for mercury in San Francisco Bay should require waste-

water treatment plants to reduce the contamination they release into

the bay as much as possible. In the Great Lakes region, for example,

wastewater treatment plants are spearheading aggressive pollution

prevention efforts that aim to significantly reduce the use of mercury in

the healthcare, industrial and domestic sectors.
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and fish tissue standards back to safe levels
and reduce the risk of exposure to commu-
nities. The same is true for other contami-
nants in the bay. Consequently, it is crucial
to work with communities that will con-
tinue to be exposed to contamination while
cleanup is occurring. As part of its cleanup
plan for mercury and PCBs, the San Fran-
cisco Bay Regional Water Board should
educate impacted communities, including
those with large populations of subsistence
or cultural anglers, about health issues re-
lated to eating highly contaminated fish and
help these communities implement strate-
gies that will lead to real exposure reduc-
tions and mitigation of health impacts.

Restore Habitat
Recognizing the importance of local habi-
tat to filtering out pollution and restoring
local ecosystems, a coalition of bay area
environmental groups, businesses and lo-
cal officials is working to add 60,000 acres
of wetlands around the bay. This goal, how-
ever, is yet to realized and a stable funding
source for the restoration has yet to be es-
tablished. When feasible, cleanup plans for
San Francisco Bay should require funding
of this local effort.

Conclusion
The San Francisco Bay is the largest estu-
ary on the West Coast and its health is se-
riously threatened by a toxic brew of
contaminants and decades of habitat de-
struction. The toxic chemicals that plague
the bay originate from a range of sources –
from urban runoff to wastewater discharges
to air pollution. Habitat destruction only
exacerbates the problem by removing natu-
ral filtration systems that could partially
shield the bay’s waters. On our current path,
legacy mercury pollution will continue to
plague the bay for more than a century and
runoff will continue to carry large volumes
of toxic chemicals and other pollution into
the bay. In order to seize the opportunity
that the Clean Water Act cleanup program
provides and shift our path toward a clean
water future, the San Francisco Bay Re-
gional Water Board should strengthen its
approach and hold stormwater polluters to
the same standards as other dischargers,
require wastewater treatment plants to cut
pollution as much as possible, establish a
California Superfund program to clean up
toxic hot spots in the bay, enforce existing
pollution reduction laws and, finally, when
feasible, require the restoration of lost wet-
lands that once lined the bay.
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Humboldt Bay

Summary of Cleanup Plans
Despite the presence of PCBs and dioxin—
chemicals linked to cancer and other health
effects—no cleanup plan for Humboldt Bay
has yet been proposed by the North Coast
Regional Water Board.

Recommendations for Strong
Humboldt Bay Clean Up Plans

Stop New Pollution

•  List Humboldt Bay as polluted by dioxin
and require responsible parties to stop
further contamination

Clean Up Existing Pollution

•  Establish a renewed California Superfund
program to assure funding for clean up
of toxic hot spots in bay

•  Pursue polluters responsible for PCB
pollution in bay for cleanup costs
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Overview
The second largest natural bay in the state,
Humbolt Bay forms the core of Califor-
nia’s shellfish harvesting industry. Over 200
commercial vessels list Eureka as home port
and over 500 vessels from other west coast
ports use the bay’s facilities annually to de-
liver fish and other seafood to buyers lo-
cated in Humboldt County.53

Humboldt Bay is also one of the most
pristine and ecologically important estuaries
on the west coast of North America. Sci-
entists have documented 141 invertebrate
species, 110 fish species, 251 bird species, and
30 mammal species that depend on the bay’s
ecosystem. As a critical stop-over on the
Pacific Flyway, the bay hosts millions of birds
that follow the migration route each year.54

The rugged and wind-swept coast of the bay
also boasts extraordinary dune formations
that have evolved into a delicate ecosystem.

Because of its narrow entrance, the bay

was often missed as explorers sailed up the
coast from San Francisco to Washington.
As a result, the waterway has not experi-
enced the development of its sister bays to
the north and south.55  Protected public
lands like the Humboldt Bay National
Wildlife Refuge and Arcata Marsh and
Wildlife Sanctuary shield much of the re-
maining wild ecosystem as well.

Despite its historic protection, Humbolt
Bay has not completely escaped contami-
nation. PCBs, chemicals linked to cancer
that build up in shellfish and other animals,
and dioxin, one of the most toxic substances
known to humans, threaten the ecosystem
of the bay.56  Cleanup plans for PCBs and
dioxin have not yet been drafted by the
North Coast Regional Water Board. Fur-
thermore, local officials propose to expand
dredging of the contaminated floor of the
bay, which would deposit dredged materi-
als on the beach, and make the problem
worse.

Pelicans over Humboldt Bay (photo credit: Humboldt Baykeeper)
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Threats to the Health of
Humboldt Bay

New Pollution
Dioxin Contamination
The widespread use of the dioxin-contain-
ing pesticide pentachlorophenol by timber
mills has created a major pollution prob-
lem in Humboldt Bay. Due to the persis-
tence of dioxin in the environment, local
tributaries carry the chemical from old con-
taminated mill sites into bay waters.57  De-
spite its threat to the ecosystem of the bay,
the North Coast Regional Water Board has
not officially listed the bay as polluted by
dioxin and aggressive measures to stop
further dioxin from entering the bay  have
not been prioritized.

Existing Pollution
PCB Contamination
PCBs, toxic chemicals linked to cancer,
pollute the soils at the bottom of Humboldt
Bay. First manufactured by Swann
Chemical Company in 1929, and then by
Monsanto until 1977, the chemicals were
once used in enormous quantities in a range
of applications—from coating carbonless
copy paper to lubricating electrical conduc-
tors.58  In the 1970’s, scientific studies linked
PCBs to cancer and found that the chemi-
cal can build up in the food chain.59  This
buildup threatened all aspects of the food
chain—from the small invertebrates that
feed on the bottom of the ocean floor to
the shellfish consumed by humans. In re-
sponse to this discovery, the federal
government banned the commercial pro-
duction of PCBs within the United States
in 1979.60  Unfortunately, this ban came too
late to prevent the contamination of wa-
terways across the country with PCBs.
Humboldt Bay was no exception.61  PCB
pollution deposited in the soil of Humboldt
Bay poses a threat to the bay’s ecology as
well as to the people who eat contaminated
wildlife.

Recommendations for
Strong Humboldt Bay
Cleanup Plans

Stop New Pollution of the Bay
Ban Dredging That Spreads
Pollution
Despite PCB and dioxin contamination in
Humboldt Bay, last year port authorities
proposed to expand dredging in the bay and
deposit large quantities of dredged materi-
als on bay beaches.62  This large-scale
dredging of the floor of Humboldt Bay
could spread contamination in the bay and
expose wildlife and local communities along
the coast to hazardous toxins. In order to
prevent contamination in the bay from get-
ting worse, large-scale dredging should be
prohibited until cleanup plans for dioxin
and PCBs are formulated. At a minimum,
cleanup plans for the bay should reject any
proposal that would dump dredged ma-
terials contaminated with toxins on the
shoreline.

The North Coast Regional

Water Board should list

Humboldt Bay as polluted by

dioxin on the state’s ‘Impaired

Waters’ list and then pursue
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operations, that continue to

leak dioxin into the bay

through runoff, to clean up
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Pursue Ongoing Dioxin Polluters
Despite dioxin pollution present in Hum-
boldt Bay, the North Coast Regional Water
Board has not listed it as a waterway that is
polluted by the toxin on the state’s ‘impaired
waters’ list. Without this listing, the bay does
not qualify for a comprehensive cleanup
plan to prevent more dioxin from reaching
its waters. The North Coast Regional Wa-
ter Board should list Humboldt Bay as pol-
luted by dioxin. Then they should
aggressively pursue the owners of timber
operations that continue to leak dioxin
through runoff into the bay, to immediately
clean up sources of pollution.

Clean Up Existing Pollution
of the Bay
Comprehensive cleanup of PCB contami-
nation in Humboldt Bay has yet to begin.
To fund cleanup, the North Coast Regional
Water Board should pursue parties respon-
sible for large amounts of historic PCB
emissions into the bay, as U.S. EPA has done
with polluters responsible for PCB con-
tamination off the Palos Verdes Shelf in
Santa Monica Bay. If the parties responsible
for contamination in the bay cannot be
identified, the North Coast Regional Water
Board should establish a renewed Califor-
nia Superfund program, funded by pollut-
ing industries, which will pay for cleanup.

Conclusion
Unlike many of its sister bays to the south
and north, Humboldt Bay has been largely
shielded from the large-scale development
that often deteriorates water quality. De-
spite this historic protection, PCBs and di-
oxin pollution continue to threaten its
ecosystem. On its current path, Humboldt
Bay will remain polluted with dangerous
toxins for centuries. The Clean Water Act
TMDL program provides an opportunity
to shift direction, clean up these danger-
ous toxins and secure a clean water future
for the bay.

To draft plans that will clean up PCB
contamination in Humboldt Bay, the North
Coast Regional Water Board should pur-
sue responsible parties for cleanup funds.
If responsible parties cannot be found,
the board should establish a California
Superfund program, paid for by polluters,
which would pay for cleanup of abandoned
sites. At a minimum, the board should pro-
hibit additional dredging of the bottom of
the bay that would spread contamination.
In addition, to address dioxin pollution, the
North Coast Regional Water Board should
officially recognize that Humboldt Bay is
polluted with the toxin dioxin and pursue
parties responsible for continuing pollution
to immediately clean up sources of con-
tamination.
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Santa Monica
Bay

Summary of Cleanup Plans
Urban runoff remains the single biggest threat to
water quality in Santa Monica Bay. Additional con-
tamination sources such as sewage spills, wastewa-
ter treatment plants and air pollution also further
degrade bay waters. The destruction of habitat that
lines the bay exacerbates the situation.

Santa Monica Bay Cleanup Plans
Approved by the State Water
Board Require
•  Limits on trash pollution that enters the bay

through the Los Angeles River and Ballona
Creek

•  Numerous diversions of urban runoff generated
in dry weather to wastewater treatment plants

•  Stronger limits on toxic metals discharged by
wastewater treatment plants and via
stormwater into the bay through the Los
Angeles River and Ballona Creek

Recommendations for Strong
Santa Monica Bay Clean Up Plans

Stop New Pollution
•  Issue strong permits that hold stormwater

to the same pollution reduction standards
as other types of pollution

•  Enforce existing pollution reduction
requirements

•  Encourage municipalities to adopt local
ordinances that curb runoff from new
developments, construction sites and other
sources of pollution

•  Stop pollution from septic systems

•  Maintain federal funding for sewage system
upgrades

•  Work with local air quality officials to reduce
the deposition of air pollution into the bay

Restore Habitat
•  Commit to genuine restoration and stewardship

of the Ballona Wetlands ecosystem

•  Continue and initiate lagoon restoration
projects along the bay
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Overview
One of the most visited waterways in the
state, Santa Monica Bay is home to over
5,000 species of birds, fish, mammals, plants
and other wildlife.63  Many threatened and
endangered species, such as the California
Brown Pelican and Least Tern nest, forage
or spend the winter around the bay.64  The
enormous kelp beds off the coast of South-
ern California are also the second most
biodiverse communities known to exist in
the ocean.65  Furthermore, attracting 45
million visits each year and up to 500,000
each day in the summer, the bay is a major
driving force for Southern California’s
economy.66

Despite its ecological and economic im-
portance, water quality in Santa Monica
Bay is severely degraded. Experts estimate
that 90 percent of the bay is contaminated
at levels that impact wildlife.67  A 2005
‘Beach Report Card’ issued by the local
environmental group Heal the Bay con-
cluded that beach water quality in Los An-
geles County is the worst in the state.68  This
contamination has had a serious impact on
the local economy. According to the State
Water Resources Control Board, beach at-
tendance in Los Angeles County has
dropped by 56 percent since 1983.69

The degradation of Santa Monica Bay
is due to several factors. The single biggest
source of pollution is urban runoff—trash,
chemicals and grease that is washed into the
bay by rainwater.70  While the frequency of
sewage spills has decreased in the past de-
cade, they can still pose a serious threat to
water quality. The deposition of air pollu-
tion is also a significant source of zinc, lead
and other toxic pollutants. Point sources
such as wastewater treatment plants and

septic systems also continue to pollute
the bay with a range of chemicals. In addi-
tion, approximately 95 percent of Santa
Monica Bay’s historical wetlands have been
destroyed.71

The Clean Water Act TMDL program
offers an historic opportunity to restore
Santa Monica Bay to health. By issuing
strong requirements that limit pollution
from development, hold stormwater pol-
lution to the same pollution reduction stan-
dards as other types of pollution, reduce air
pollution, stop leakage from septic systems
and prevent and fund sewage system up-
grades, the bay can be restored for genera-
tions to come.

Threats to the Health of
Santa Monica Bay

New Pollution
Urban Runoff
When rain falls in Southern California, the
water flows over the region’s lawns, pave-
ment and roofs and into a 5,000 mile net-
work of storm drains that empties into the
Pacific Ocean.72  On its journey to the sea,
the rainwater picks up the chemicals, ani-
mal waste, grease and other pollutants that
coat the urban landscape and deposits them
in Santa Monica Bay. Each year, a stagger-
ing 30 billion gallons of runoff are dis-
charged into the bay.73  Primarily due to this
runoff, over 4,000 tons of trash are collected
from Santa Monica Bay beaches annually.74

In addition to ruining the aesthetics of the
beach, the runoff threatens public health.
A 1996 study conducted by the Santa

Experts estimate that 90 percent of Santa Monica Bay is

contaminated at levels that impact wildlife.
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Monica Bay Restoration Commission
found that swimming near storm drains in
the bay after a rain can increase the risk of
viral infections, earaches, sinus problems,
fever, flu and skin rashes.75

Deposition of Air Pollution
Air pollution is a significant source of toxic
metal pollution in the bay. A 2001 study
conducted by the Santa Monica Bay Res-
toration Commission and UCLA con-
cluded that air pollution contributes 50
percent of the chromium and 99 percent
of the lead pollution in the bay.76

Wastewater Treatment Plants
Many sewage treatment plants have imple-
mented pollution reduction programs and
upgraded treatment systems to significantly
reduce the pollution they discharge into the
bay. According to the Santa Monica Bay
Restoration Commission, “since the early
1970s, the loading of seven heavy metals
has decreased by between 67 and 99 per-
cent and the loading of total suspended sol-
ids has decreased by more than 80 percent.
As a result, impaired ocean bottom habitat
near the discharge outfalls has shown signs
of recovery.” 77  While this progress is worth
noting, contamination from wastewater
treatment plants remains a significant
source of pollution. The Los Angeles Re-
gional Water Board currently permits seven
major facilities to discharge pollution the
bay. In addition, 160 smaller industrial and
commercial facilities currently discharge
into the bay.78  During dry weather periods,
it is estimated that major wastewater treat-
ment facilities contribute 84 percent of the
nutrient pollution entering the Los Ange-
les River, the major tributary to the bay.79

Sewage Spills
In the late 1980’s, several sewage spills oc-
curred in Santa Monica Bay that forced
popular beaches to close.81  Much has since
been done by the city of Los Angeles to
reduce spills and improve overall sewage
treatment, but such spills remain a concern.

According to the 2004-2005 ‘Annual Beach
Report Card’ issued by Heal the Bay, in
2004-2005 approximately 2.5 million
gallons of sewage spilled into Los Angeles
County waterways. Much of this pollution
ended up in Santa Monica Bay.82

Septic Systems
 Septic systems are used in areas surround-
ing the bay that are not served by sewage
treatment plants. Existing state regulations
are inadequate to protect against leakage
of bacteria, nutrients and other pollutants
from these facilities.  Beyond review of ini-
tial plans, the state provides no routine
oversight or monitoring to ensure that the
systems are operating properly.83

Habitat Destruction
Development of the Ballona
Wetlands
Approximately 95 percent of Santa Monica
Bay’s historical wetlands have been de-
stroyed.84  As a result, Santa Monica Bay has
lost much of its natural filtration system that
can keep many toxic contaminants out of
its waters. One of the last remaining swaths
of wetlands in the region – the Ballona
Wetlands – is also now at risk. In an effort
to build a high-density housing develop-
ment, Playa Vista is building homes on ap-
proximately 150 acres of wetlands habitat
that once stretched along the coast. In 2003,

The diversion of stormwater to

local wastewater treatment plants

allows for the removal of many

dangerous metals and other toxic

chemicals from discharges before

they reach the bay.
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the State of California acquired more than
620 acres of the site in an effort to encour-
age the preservation of the remaining wet-
lands. Despite this effort, Playa Vista now
plans to build homes on more than 250 re-
maining acres of the wetlands. The loss of
more of the wetlands would add to the al-
ready devastating destruction of the once-
vast network of coastal wetlands that helped
protect the quality of Santa Monica Bay
from polluted runoff.

Deterioration of Lagoons
In addition to the Ballona Wetlands, coastal
habitat such as Malibu Lagoon, Topanga
Lagoon and Zuma Lagoon can provide es-
sential coastal habitat. Despite their impor-
tance, many lagoons are strained by
pollution and development pressure.
Malibu Lagoon and its associated creek, for
example, provides habitat to many plant and
animal species, including Steelhead trout
and the Brown pelican. Stressors such as
urban runoff, loss of habitat and invasive
species threaten to further degrade this im-
portant habitat.85

Recommendations for
Strong Santa Monica Bay
Cleanup Plans
In an effort to address the major pollution
problems confronting Santa Monica Bay,
the Los Angeles Regional Water Board has
drafted several strong cleanup plans. The
cleanup plan for the Los Angeles River, a
major tributary to Santa Monica Bay, for
example, requires that cities dramatically
reduce trash pollution entering the water-
way within the next decade.86  Subsequent
cleanup plans issued by the board should
require additional measures—from specific,
numeric stormwater pollution limits to air
pollution reductions—to restore the bay to
health.

Stop New Pollution of the Bay
Improve Infrastructure
Several types of infrastructure improvements
can reduce levels of stormwater pollution
that reach Santa Monica Bay. The diversion

A family visits Santa Monica Bay (© iStockphoto International)
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of stormwater to local wastewater treatment
plants allows for the removal of many dan-
gerous metals and other toxic chemicals
from discharges before they reach the bay.
In 2004, Los Angeles voters passed Propo-
sition O by a large margin that will allow
for the purchase of $500 million in bonds
in part to go toward infrastructure improve-
ments such as diversions of stormwater to
wastewater treatment plants. The city of
Los Angeles and the county of Los Ange-
les have begun construction of such diver-
sions to carry stormwater to Hyperion
Wastewater Treatment Plant.87  In addition,
communities can add catch basins and
grease filters along storm drains in order
to reduce the levels of contamination that
enter the waste stream in the first place.
Local governments can also convert non-
permeable surfaces along stormwater cor-
ridors to green spaces to allow for water to
percolate into the ground, rather than wash
uninhibited into storm drains.

Issue Strong Clean Water Permits
In 2001, the California Supreme Court
ruled that regional water boards can restrict
stormwater pollution in the same way they
restrict pollution from other sources. As
such, the ruling further clarified that the
Los Angeles Regional Water Board can es-
tablish numeric pollution limits in clean wa-
ter permits for stormwater pollution that
runs into Santa Monica Bay. As part of
cleanup plans for Santa Monica Bay, the
Los Angeles Regional Water Board should
require compliance with such numeric lim-
its on stormwater pollution for municipali-
ties, construction sites and industrial
facilities. Required to comply with numeric
effluent limitations that can be easily en-
forced, municipalities will be much more
likely to adopt aggressive ordinances or
mobilize public support for large structural
improvements; industrial facilities will be
much more likely to adopt pollution pre-
vention measures; and construction sites
will be much more likely to curb pollution
that runs from project sites.

Enforce Existing Pollution
Reduction Requirements
At a minimum, all cleanup plans for the
Santa Monica Bay adopted by the Los An-
geles Regional Water Board should com-
mit to mandatory penalties for violations
of pollution reduction requirements and
outline specific inspection schedules to en-
sure compliance.

Pass Local City Ordinances
to Prevent Pollution
Reductions in the amount of waste and lit-
ter generated by cities surrounding Santa
Monica Bay could also reduce the threat that
urban runoff poses to water quality in the
bay. Plastic bags and foam containers litter
the waterways that flow into Santa Monica
Bay and pose a threat to wildlife. Coun-
tries such as Ireland have imposed fees on
plastic bags that have succeeded in cutting
the use of plastic bags by 90 percent.88  In
March 2005, the city of Malibu banned the
use of most foam food containers to reduce
pollution on the beach. These pollution
prevention measures can be replicated by
the numerous municipalities that discharge
stormwater into Santa Monica Bay and should
be encouraged in cleanup plans drafted by
the Los Angeles Regional Water Board.

Fund Sewage System Upgrades
While sewage spills still pose a threat to
the quality of Santa Monica Bay and other
coastal ecosystems, a recent federal budget
proposal would have eliminated millions of
dollars in funding for sewage system up-
grades in California.89  This proposal was
rejected but may resurface in the future.
State cleanup plans should encourage the
federal government to maintain funding for
sewage system infrastructure improvements
that will help prevent sewage spills that
threaten public health and wildlife.

Reduce Air Pollution
To reduce the deposit of pollutants from
the air into Santa Monica Bay, the Los
Angeles Regional Water Board should work
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with California agencies charged with pro-
tecting the state’s air quality—such as the
South Coast Air Quality Management Dis-
trict and the California Air Resources Board
—to reduce the volume of pollution emit-
ted from both stationary sources and ve-
hicles in California. Such reductions will
not only benefit water quality in Santa
Monica Bay, they will also reduce the health
impacts of air pollution.

Restore Habitat
The preservation and restoration of land
that can act as a natural barrier and filter to
runoff should also be a priority for state
cleanup plans for Santa Monica Bay. Despite
the importance of the areas few remaining
wetlands to water quality, the developer
Playa Vista plans to develop more than one
hundred acres of the last remaining signifi-
cant swath wetlands in the Los Angeles re-
gion. State cleanup plans should discourage
this development to protect water quality
and recommend genuine stewardship for
the wetlands by the appropriate state agen-
cies. In addition, state cleanup plans should
encourage the restoration of coastal lagoons
on the shores of Santa Monica Bay.

Conclusion
The Clean Water Act TMDL cleanup pro-
gram provides an opportunity to advance
numerous measures to fully restore the
health of Santa Monica Bay. Cleanup plans
already drafted for Santa Monica Bay re-
quire local cities to dramatically reduce
trash pollution that flows into the bay from
tributaries, direct polluted runoff to local
wastewater treatment plants and reduce
toxic metal pollution. In order to fully re-
store Santa Monica Bay to health, reduce
urban runoff, air pollution deposition, and
wastewater pollution that continue to pol-
lute the bay, cleanup plans should issue
strong clean water permits that hold
stormwater pollution to the same standards
as other types of pollution, work with air
quality agencies to reduce the emission of
toxic chemicals into the region’s air, encour-
age federal funding for sewage system up-
grades, support genuine restoration and
stewardship efforts of remaining wetlands
and lagoons on the coast, and strengthen
enforcement of existing pollution reduction
requirements.



Success Story: Shelter Island Yacht Basin     33

C reated after a 1950’s dredging pro
gram expanded the entrance chan
nel to San Diego Bay, Shelter Island

Yacht Basin is known as the ‘Gateway to
the Port of San Diego.’90   The waters of
the island are primarily known as the home
of the region’s yachting and sportfishing in-
dustry. The local San Diego Yacht Club
won the coveted America Cup in 1987, of-
ten cited as the oldest trophy in sport.91

While the boats of Shelter Island Yacht
Basin have made it famous, they are also
responsible for pollution of its waters with
toxic copper contamination. In extremely
small concentrations (less than three drops
of copper in an Olympic-sized swimming
pool), copper can poison small animals like
fish, clams and starfish that live in the
ocean.92  Despite this toxicity, a copper-con-
taining compound is added to the paint
used to coat the bottoms of many boats in
the marina. Used to stop the growth of any
algae or bacteria, this copper eventually
leaks from boat hulls into its surrounding
waters.

Testing completed in 1994 and in 2000
documented copper concentrations in the
waters of Shelter Island Yacht Basin 2-3
times higher than federal safety standards
to protect marine life.93  Studies conducted

Clean Water Success Story:
Cleaning up Copper Pollution

in the Shelter Island Yacht Basin

by the San Diego Regional Water Board
estimate that 98 percent of this pollution
comes from the copper-containing paint
used to coat the bottom of boats, while the
remaining 2 percent originates from urban
runoff and air pollution.94

In order to clean up copper pollution in
the Shelter Island Yacht Basin, in 2005 the
San Diego Regional Water Board required
boat-owners in the Shelter Island Marina
to stop using toxic copper-containing paint

A sailboat near Shelter Island Yacht Basin in San Diego Bay (© iStockphoto Int’l)
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to coat the bottom of their boats and switch
to non-toxic alternatives within 15 years.95

 The plan also required the city of San
Diego to tighten its copper pollution pre-
vention programs to reduce levels of cop-
per pollution discharged into the waterway
through stormwater runoff.

This strong cleanup plan was the first in
California to require private boat owners
to adopt specific copper pollution reduc-

tion measures as part of a TMDL. It sets
out a reasonable timetable that allows boat
owners to gradually make this switch and
sets out interim reduction targets that will
lead to the full phase-out of the toxic paints.
In addition, the plan recognizes that while
urban runoff is not the major source of cop-
per pollution in the bay, sources of new
copper pollution into the waterway, how-
ever small, must be curtailed.

In order to clean up copper pollution of the Shelter Island Yacht

Basin, in 2005 the San Diego Regional Water Board required

boat-owners in the Shelter Island Marina to stop using toxic

copper-containing paint to coat the bottom of their boats and

switch to non-toxic alternatives within 15 years.
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Waterway Profiles:
The Rivers
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The Sacramento River
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Summary of Cleanup Plans
The Sacramento River is polluted with agricultural
waste and legacy mercury contamination from
mining operations. Low flows and the destruction
of habitat make these pollution problems worse.

Sacramento River Cleanup Plans
Approved by the State Water
Board Require

•  U.S. EPA to continue current efforts to
limit pollution from Iron Mountain
and Sulphur Bank mines

o  While cleanup of these two major
sources of pollution will be a signifi-
cant achievement, pollution from
hundreds of additional mines in the
area remains unaddressed

•  Orchard growers to submit plans to
reduce chlorpyrifos and diazinon
pesticide pollution of area waterways
and monitor for potential pollution
caused by switching to other pesticides

o While a step in the right direction,
this requirement does not ad-
equately safeguard against increased
use of more damaging pesticides

Recommendations for Strong
Sacramento River Cleanup Plans
Stop New Pollution

•  Issue a strong overall clean water
permit that requires significant,
measurable and enforceable reductions
in agricultural pollution entering the
waterway

•  Work with the Department of Pesti-
cide Regulation and U.S. EPA to
prohibit increased use of dangerous
pesticides by agricultural operations

and require reductions in the overall
use of pesticides

Clean Up Existing Pollution

•  Establish a renewed California
Superfund program, paid for by
polluters, which will clean up mercury
contamination leaked from mine sites
into the Sacramento River and its
tributaries

•  Institute a comprehensive program to
warn and protect communities from
the danger of eating contaminated fish
until cleanup is complete

Ensure Sufficient Flows

•  Withdraw water rights granted to dam
operators that do not keep water
healthy enough to support strong fish
and other wildlife populations in the
river. This should include withdrawing
water rights that allow the construc-
tion of Auburn Dam and the Periph-
eral Canal, expansion of Shasta Dam,
and increased water exports from the
Sacramento-San Joaquin Delta if these
projects will decrease water quality in
the Sacramento River, its tributaries or
its associated estuary

•  Work with the California Department
of Fish and Game to ensure that
existing dams on the Sacramento River
and its tributaries are operated in a
manner that keeps water healthy
enough to sustain downstream fisheries

Restore Habitat

•  When feasible, require restoration of
lost buffer zones habitat along the
banks of the Sacramento River and
secure funding for local restoration
projects
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Overview
The Sacramento River is the longest river
in California and flows 382 miles from the
steeps of Mount Shasta to San Francisco
Bay.97  The forests lining the waterway
house more than 250 species of mammals,
fish, amphibians, reptiles, and birds, includ-
ing 65 classified as species of special con-
cern and 33 species classified as threatened,
endangered or extinct.98  Helping to sup-
ply drinking water to 22 million Califor-
nians, the river also forms the core of the
Central Valley Project that supplies water
to about a third of California’s annual agri-
cultural production.99, 100

The environmental challenges facing the
Sacramento River are significant. Once
lined by a half million acres of forests, by
the 1980’s less than two percent of the Sac-
ramento River’s forest land remained.101

Pollution leaked from long inactive and
abandoned mines in the region has concen-
trated in soils on the bottom of the river
and its tributaries, threatening wildlife and
local communities.102  Furthermore, agri-
cultural runoff pollution that contains pes-
ticides, fertilizer, and other toxic chemicals
threatens aquatic life.103

High levels of pollution and increased
diversions of water from the area are two
potential reasons for a crash in the popula-
tion of a small fish called the delta smelt, a
threatened fish species and an important
food source for larger fish.104  In 2005, levels
of delta smelt in the Sacramento-San
Joaquin Delta were at their lowest levels
ever recorded.105

To seize the current opportunity that the
Clean Water Act TMDL program provides
to restore the Sacramento River to health,
cleanup plans should stop further pollution,
clean up existing contamination, ensure
sufficient flows and restore habitat. Specifi-
cally, the State Water Board and Central
Valley Regional Water Board should in-
clude a series of straightforward require-
ments in Sacramento River cleanup plans
that require substantial reductions in agri-
cultural pollution and adequately fund the
clean up of legacy mining pollution. In ad-
dition, the State Water Board should with-
draw water rights for proposed dams and
diversions that will further degrade water
quality and work with the California De-
partment of Fish and Game to ensure that
existing dams are operated in a manner that
protects downstream fisheries.

Threats to the Health of the
Sacramento River

New Pollution
Agricultural Pollution
Pesticides use by agricultural operations in
the Sacramento Valley is high and occurs
as much as 75 percent of the year.106  Many
of these chemicals are carried by rain or
pumped through drainage systems into the
Sacramento River and its tributaries. Near
the city of Sacramento, for example, the
Colusa Drain pours irrigation water pol-
luted with rice pesticides and other pollut-
ants from nearby farms into the river.107

Due in part to this agricultural pollution,
the dangerous pesticides diazinon and
chlorpyrifos are detected throughout the
waterway and its tributaries.108  In response
to the adverse health and ecological impacts
associated with exposure to the chemicals,
U.S. EPA ordered the phase out of diazinon
and chlorpyrifos use in homes.109  While the
phase out may have decreased levels of

Populations of small fish in the

Sacramento-San Joaquin River

Delta, called ‘Delta Smelt,’ are

crashing. In 2005, numbers were

at their lowest ever recorded.
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diazinon and chlorpyrifos pollution in the
Sacramento River, new pollution was not
eliminated because many agricultural op-
erations continue to apply the chemicals to
their fields, where they can be washed into
the Sacramento River.

In response to restrictions on diazinon
and chlorpyrifos use, some agricultural op-
erations are also increasing their use of an-
other class of pesticides called pyrethroids.
This class of chemicals may be even more
toxic to fish than diazinon and chlorpyrifos
pesticides and their full impact on aquatic
ecosystems is only beginning to be stud-
ied. A 2004 study conducted by University
of California scientists detected pyrethroid
pesticide contamination in 75 percent of the
soils of agricultural waterways tested, in
many cases at levels toxic to aquatic life.110

This pesticide pollution is a suspected

factor in the decline of delta smelt popu-
lations.111

Despite the threat posed to the Sacra-
mento River from agricultural pollution,
the Central Valley Regional Water Board
and the State Water Board do not hold ag-
ricultural operations to the same clean wa-
ter standards as virtually every other
industry in the state. A typical clean water
permit issued by regional water boards re-
quires that entities that discharge pollution
into waterways comply with requirements
to measurably reduce this pollution over
time. Instead of issuing this same permit to
agricultural operations, in 2004 the Cen-
tral Valley Regional Water Board adopted
weaker regulations, later upheld by the
State Water Board, that have not led to any
measurable reduction in agricultural pol-
lution of the Sacramento River.112

The Sacramento River below Shasta Dam (© iStockphoto International)
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The largest problem with the order
adopted by the Central Valley Regional
Water Board is a provision that allows in-
dividual farmers to form ‘coalitions’ to
comply with pollution reduction require-
ments. A 2005 analysis conducted by the
California Sportfishing Protection Alliance
and other environmental groups found that
these coalitions have failed to: 1) Comply
with the monitoring and reporting provi-
sions of the order; 2) Document specific
sources of pollution; and 3) Describe a de-
tailed plan of actions that will be taken to
address identified violations.113  The Cen-
tral Valley Regional Water Board is legally
unable to enforce any requirements to cut
water pollution against these coalitions be-
cause they are not legally recognized enti-
ties. Compounding this enforcement
problem, most individual farmers are not
required to identify themselves to the Re-
gional Water Board as part of a coalition.
It is thus largely impossible for Central
Valley Regional Water Board staff to de-
termine who continues to violate discharge
requirements and who doesn’t. As a result
of this flawed policy, coalitions have not
measurably reduced agricultural pollution
reaching the Sacramento River and its
tributaries since the adoption of the Cen-
tral Valley Regional Water Board’s 2004
order.

Urban Runoff
While not as significant a threat to the Sacra-
mento River as to California’s coastal ar-
eas, urban runoff from the city of Sacramento

and its surrounding communities does de-
grade water quality in the Sacramento
River.114  In response to the phase out of
diazinon and chlorpyrifos, some home ap-
plicators are increasing their use of pyre-
throid pesticides that can be even more
dangerous to aquatic ecosystems. This pol-
lution can be carried into local streams by
runoff. A recent study conducted by scien-
tists at the University of California detected
high levels of pyrethroid pesticide pollu-
tion carried into tributary creeks of the Sac-
ramento River by urban runoff.115  The
county of Sacramento estimates that on a
typical summer day without rain, an aver-
age of 1 million gallons flows through the
region’s stormwater system and carries
these pyrethroid pesticides and other pol-
lutants such as car oil, trash, and garden pes-
ticides into the river.116

Existing Pollution
According to the California Department of
Toxic Substances Control, more than a cen-
tury of mining has left hundreds of millions
of tons of mining waste throughout the
state.117  Contamination caused by this
waste can be found in the upper Sacramento
River and its tributaries.

One of the most serious pollution prob-
lems created by old mining waste is the
contamination of the Sacramento River and
its tributaries with mercury, a toxic metal
linked to nervous system damage.118  Dur-
ing the Gold Rush, it is estimated that gold
miners used 26 million pounds of mercury
to extract gold, which after leaking from
the mines made its way to the bottom of
waterways in the Central Valley.119

The build up of this mercury in the tis-
sues of aquatic life poses a significant health
risk to wildlife and to human communities
that depend upon the fish for sustenance. 120

Linked to brain damage, mercury pollution
in waterways can undergo a chemical
transformation called ‘methylation’ and can
then accumulate in the tissue of fish and
other wildlife.121  While state agencies have
issued health advisories against eating large

In 2004, Central Valley Regional

Water Board requirements did not

result in any measurable reductions

in agricultural pollution reaching

the Sacramento River
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numbers of fish from the Delta, many fish-
ermen who fish regularly in the waters of
the Sacramento-San Joaquin Delta are not
aware of the warning, can’t read signs, or
have no option but to fish in order to put
food on their tables.122

Pollution from the large inactive min-
ing site Iron Mountain Mine, located near
Redding, has been largely contained.123

Though an ongoing source of funding is
not guaranteed, cleanup of the Sulphur
Bank Mine, which contributes mercury pol-
lution to the Sacramento River, is also un-
derway. Pollution left by most old mines in
the region, however, has not been cleaned
up because, despite their enormous water
quality impacts, no state program exists to
comprehensively clean up contamination
left by abandoned and orphaned mines in
the state’s waterways.

Despite the legacy of pollution left by
historical mining activity in the state, oc-
casionally mining companies propose add-
ing new sources of contamination to the
river. Emgold Mining Corp, responsible for
several leaking mine sites in California, is
proposing to reopen a mine site in Grass
Valley.124  Using dangerous cyanide technol-
ogy, the operation would pump wastewa-
ter into Wolf Creek, which could then flow
into the Sacramento River.125

Dams and Diversions
The construction of a series of dams and
storage facilities called the Central Valley
Project permanently altered the flow of the
Sacramento River and decimated fish popu-
lations. Consisting of 20 dams and reser-
voirs, 11 power plants and 500 miles of
major canals, the project is one of the
world’s biggest hydraulic engineering sys-
tems and reaches across some 400 miles
from the Cascade Mountains near Redding
to the Tehachapi mountain range near
Bakersfield.126  Designed to provide water
for irrigating crops, the operations of the
Central Valley Project have taken a major
toll on the health of fish populations in the
Sacramento River and other area waterways,

with some fish runs declining as much as
80 to 99 percent.127

An additional strain on the ecosystem of
the Sacramento River and its associated
estuary is the massive diversion of water
from the Sacramento-San Joaquin Delta to
Southern California and other parts of the
Central Valley.128  The massive diversions are
cited by local communities as a potential
reason for the enormous population declines
in delta smelt in the region.129

Despite their destructive impact on the
ecosystem of the Sacramento River, pres-
sure to build additional dams and increase
diversions of the river’s water continues. In
the wake of Hurricane Katrina, proponents
renewed efforts to build a new Auburn Dam
near Sacramento. Construction of the dam
is unlikely to eliminate the threat of flood-
ing and may harm water quality even fur-
ther.130  Proponents of another project
called the Peripheral Canal propose to take
water from the Sacramento River, bypass
the Sacramento-San Joaquin Delta, and
dump the water near pumps that can siphon
it to other parts of the state. The canal
threatens to cut off the supply of water to
the Delta and exacerbate water quality
problems in the San Francisco Bay.131

Yet another proposal would further in-
crease water diversions from the Sacra-
mento-San Joaquin Delta to other parts of
the state. Such diversions may further strain
the river’s ecosystem.

Still another proposal would raise Shasta
Dam, located at the head of the Central
Valley Project in the Cascade Mountains,
to trap even more water behind its walls.
The raising of Shasta Dam is opposed by
the local Winnemem Wintu, who argue
that such an expansion would flood all re-
maining cultural, historical and sacred sites
on a tributary of the river and exacerbate
water quality problems.132  Despite the ma-
jor implications for the quality of water in
the Sacramento River posed by these pro-
posals, the State Water Board has not yet
required an assessment of the water qual-
ity implications of these projects in cleanup
plans.
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Destroyed Habitat
Beginning in the second half of the 19th

century, most of the forests lining the Sac-
ramento River were uprooted to provide
wood for mines in the Sierra, fuel, and the
construction of homes. Of the original
500,000 acres of woodland, less than two
percent remain.133  In addition to decimat-
ing important habitat for birds and land
animals, this logging removed vital shade
for the river. Without this shade, the tem-
peratures of the Sacramento River in-
creased, further straining salmon and other
fish populations. 134

Recommendations for
Strong Sacramento River
Cleanup Plans
While current cleanup plans for the Sacra-
mento River require some controls on
diazinon and chlorpyrifos pollution and
encourage continued efforts to clean up
pollution from two mines, the existing plans
do not fully address the bulk of the threats
facing the Sacramento River.

Although it is unlikely that we will be
able to restore the Sacramento River and
its surrounding forests to their full former
glory, through a series of straightforward

policy measures, significant progress can be
made to stop new pollution, clean up exist-
ing contamination, prevent expanded dam
construction and diversions that will fur-
ther harm water quality, and restore the
river’s habitat if the Central Valley Regional
Water Board and State Water Board incor-
porate a series of straightforward measures
into their cleanup plans for the Sacramento
River.

Stop New Pollution
Reduce Agricultural Pollution
To significantly reduce agricultural pollu-
tion that threatens the Sacramento River,
the Central Valley Regional Water Board
should issue the same meaningful limits on
pollution from agricultural operations that
it issues to every other discharger in the
state. At a minimum, the board should is-
sue a clean water permit that requires agri-
cultural operations to accurately monitor
for pollution, comply with specific pollu-
tion prevention measures, and significantly
and demonstrably reduce pollution enter-
ing the river. In addition, the permit should
commit to specific enforcement and inspec-
tion measures that will be used to ensure
compliance.

Reduce Overall Pesticide Use
To prevent an escalation in dangerous pyre-
throid pesticide pollution in the Sacra-
mento River and its tributaries, the Central
Valley Regional Water Board should work
with the Department of Pesticide Regula-
tion and U.S. EPA to require overall re-
ductions in pesticide use in homes and
agricultural operations.

Clean Up Existing Pollution
of the River
The legacy of abandoned and inactive
mines remains one of the major pollution
challenges facing the Sacramento River. In
addition to poisoning ecosystems, mine
pollution has created a major public health
problem for communities that depend on

To significantly reduce the agricultural

pollution that threatens the Sacramento

River, the Central Valley Regional Water

Board should issue the same meaningful

limits on pollution to agricultural

operations that it issues to every other

discharger in the state.
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fish for subsistence. The major factor
stalling the development of a program to
clean up the mercury is a lack of funding.

Hundreds of California’s mines date back
to the Gold Rush, so the parties respon-
sible for creating the contamination are
often unknown, out of money, or no longer
in existence. The state program that could
pay to clean up such sites is out of money.
The fund, set up through a 1984 bond
measure called the Hazardous Substances
Cleanup Bond Act, provided $100 million
to begin cleanup of contaminated sites
throughout the state.135  State officials were
charged with recouping money from re-
sponsible parties to replenish the fund. The
pace of money recovery, however, has not
kept pace with money spent. As a result,
the program is now bankrupt. In order to
ensure the cleanup of abandoned mines and
other sites around the state, California
should set up a cleanup program modeled
after the federal Superfund program. The
renewed program should be funded
through a regulatory fee on sectors such as
the mining, oil and chemical industries that
are typically responsible for contamination
of waterways and groundwater supplies in
California. The fund will allow the state to
address a major pollution problem in
California’s most important water bodies
without increasing the burden on the state’s
already strained budget.

At a minimum, no additional mines
should be permitted to begin operation in
California until the legacy of pollution al-
ready left behind by their predecessors is
cleaned up.

Ensure Sufficient Flows
Working with the Central Valley Regional
Water Board, the State Water Board can
ensure that cleanup plans require sufficient
water flows to protect water quality in the
Sacramento River.

Reallocate existing water rights
Ultimately, the State Water Board possesses
the authority to withdraw water rights

granted to entities that do not operate dams
in a manner that protects downstream wa-
ter quality or otherwise violates the public
trust.136  In cleanup plans for the Sacra-
mento River, the State Water Board should
exercise this authority and withdraw water
rights that make possible any new structures
such as Auburn Dam or the Peripheral
Canal, an expanded Shasta Dam, or in-
creased exports from the Sacramento-San
Joaquin Delta if they will further degrade
the water quality of the Sacramento River.

Require compliance with
existing state law
Another tool available to the State Water
Board to clean up waterways was affirmed
in a recent federal court ruling that reiter-
ated the need for federal dam projects to
comply with state law and operate in a man-
ner that maintains downstream fish popu-
lations in good condition.137  As part of
TMDL cleanup plans for the Sacramento
River, the State Water Board should com-
mit to working with the California Depart-
ment of Fish and Game to ensure that, as a
part of complying with this ruling, existing
Central Valley Project dams and diversions
are operated in a way that keeps water qual-
ity high enough to sustain healthy fish
populations.

Restore Habitat
While wholesale recovery of the habitat
that once lined the Sacramento River is
unlikely, efforts underway to restore pieces
of the Sacramento River’s lost forests and
wetlands should be encouraged by cleanup
plans. The Sacramento River Conservation
Area was created by Senate Bill 1086 in
1986 to draft a management plan for the
Sacramento River that will “protect, restore
and enhance both fisheries and riparian
habit.” The Sacramento River Conserva-
tion Area advocates restoring the river in a
manner that will allow the river to follow
more of its original flow, releasing some of
its energy during periods of heavy rain.138

The Nature Conservancy also aims to
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double the amount of woodland lining the
river. 40 percent of this goal has already
been achieved.139  The restoration of such
habitat will help create partial natural veg-
etative buffer zones that will help filter out
pollution and maintain water temperature
necessary to sustain healthy salmon popu-
lations.

Conclusion
Under the Clean Water Act TMDL pro-
gram, the Central Valley Regional Water
Board and the State Water Board are re-
quired to formulate cleanup plans for the
Sacramento River. This program provides
an historic opportunity to return the river
to health. On its current path, the river may
be left largely polluted with pesticides and
other agricultural waste, further strained by
increased water diversions, and indefinitely
contaminated by mercury.

To shift our course and truly clean up
the Sacramento River, plans should stop
new pollution, clean up existing contami-
nation, ensure flows sufficient to sustain
high water quality, and restore habitat. Spe-
cifically, cleanup plans should issue strong
clean water permits that require significant
and measurable reductions in agricultural
pollution. To clean up existing pollution,
cleanup plans should also re-establish a
comprehensive state Superfund program,
paid for by polluters, which will fund
remediation of contaminated sites. In ad-
dition, through cleanup plans, the State
Water Board should withhold water rights
for the expansion of Shasta Dam, increased
exports of water from the Delta, and the
construction of Auburn Dam and the Pe-
ripheral Canal if the projects will lead to
further degradation of water quality. Fi-
nally, where feasible, cleanup plans should
fund aggressive programs to restore lost
habitat along the waterway.
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The Klamath River

Summary of Cleanup Plans
In 2002, low flows on the Klamath River deci-
mated fish populations. Despite its precarious
ecological state, agricultural pollution and dams
continue to fuel the growth of algae that re-
lease toxins into river waters. Mining operations
in the river can also interfere with the spawn-
ing of salmon. Despite these threats, no cleanup
plan for the Klamath River itself has yet been
finalized by the North Coast Regional Water
Board.

Recommendations for Strong
Klamath River Cleanup Plans
Stop New Pollution

•  Require agricultural water conservation
that will reduce the amount of irrigation
water containing nitrogen and
phosphorous pollution that drains
into the waterway

•  Ban any mining operation in the Klamath
River that degrades water quality

Ensure Sufficient Flows

•  Deny state certification for relicensing
of dams that degrade water quality

Restore Habitat

•  Work with the Oregon Department of
Environmental Quality to accelerate
restoration of wetlands in Upper
Klamath Lake
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Overview
While greatly diminished by decades of
misuse and pollution, the Klamath River is
still considered by many to be one of
California’s most beautiful waterways. This
winter, the river hosted 1,000 bald eagles-
the largest wintering population of bald
eagles in the lower 48 states.140  The water-
way supports almost 80 percent of the wa-
terfowl that fly along the Pacific flyway, and
salmon still migrate in portions of the
river.141, 142  The local Karuk Tribe and other
commercial fishing operations rely upon
this fishery to sustain their local economy.

Despite its ecological and economic im-
portance, the Klamath River currently suf-
fers from greatly diminished fish
populations. A genetically distinct species
of Coho salmon found in the Klamath River
is now listed as a federally protected spe-
cies.143  Populations of fall Chinook salmon
and local Coho salmon are only 8 percent
and 1 percent of what they once were.144

Furthermore, efforts to restore local fish
populations suffered a major setback in
2002 when the Klamath River suffered the
death of tens of thousands of salmon, one
of the worst fish-kills in the nation’s history.145

Four major sources of pollution threaten
the health of the Klamath River. The physi-
cal presence of six dams owned by Pacific
Corp contributes to blooms of toxic algae
and alters water quality. Low volumes of
water released through the dams by the
U.S. Bureau of Reclamation caused the
massive 2002 Klamath River fish-kill. The
conversion of wetlands into agricultural
land and subsequent drainage of irrigation
water increases nitrogen and phosphorous
pollution in the waterway, leading to
blooms of toxic algae. Finally, unregulated
mining operations further pollute river
waters.

While several obstacles block the resto-
ration of the Klamath River to health, a set
of straightforward measures to stop further
pollution, ensure sufficient flows and re-
store habitat adopted in cleanup plans for
the river can restore the waterway’s salmon
runs and its larger ecosystem. Given the
lack of major development in the region
that can pollute rivers with runoff, the abil-
ity of the Klamath River to regain its health
is very viable and more likely than for most
other major waterways in the state.

Threats to the Health
of the Klamath River

New Pollution
Agricultural Drainage
Nitrogen and phosphorous pollution can
fuel blooms of toxic blue-green algae that
choke off oxygen supply in the Klamath
River and release toxins that endanger hu-
man health and aquatic ecosystems.146  The
source of much of this nitrogen and phos-
phorous pollution is the conversion of large
swaths of wetlands in Upper Klamath Lake
at the head of the Klamath River to crop-
land. Once converted, the soils release ni-
trogen and phosphorous more easily.
Irrigation water can then draw the nutri-
ents out of the soil and flush them down
the river.147  Neither the North Coast Re-
gional Water Board nor its counterparts in
Oregon, however, have limited the amount
of toxic blue-green algae permitted to
bloom on the waterway. Furthermore, ag-
ricultural operations continue to discharge
nutrient-laden irrigation water into the
Klamath River, its tributaries and the
Upper Klamath Lake.

No limits currently exist on Klamath River toxic blue-green algae that

release a poison known to cause liver damage.
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Mining
Despite the delicate state of the Klamath
River Basin ecosystem, suction dredging
mining operations that can degrade water
quality and harm salmon spawning grounds
operate on the mid-Klamath River.148  Suc-
tion dredging mining draws streambed
soils, rocks and other materials through a
hose and passes them over a sluice to sepa-
rate out gold. Waste material is then dis-
charged back into the stream where it can
reduce the stability of streams and suffo-
cate valuable salmon spawning beds.149

Despite their potential harm to water qual-
ity, mining operations on the Klamath
are not regulated by the North Coast Re-
gional Water Board or the State Water
Board.150

Dams and Diversions
Low Flows
After over-promising the amount of water
it could deliver to agricultural operations
in the drought-prone Klamath Basin re-
gion, in 2002 the U.S. Bureau of Reclama-
tion did not allow sufficient water to be
released into the Klamath River to support
healthy fish populations. According to a
study conducted by the California Depart-
ment of Fish and Game, the low flow of
water in the river that year caused the death
of tens of thousands of fish.151  Even prior
to the massive 2002 fish-kill, local Native
American tribes, fishermen and small busi-
ness owners estimated that the loss of
salmon had cost the local economy 3,780
local fishing jobs.152

Physical Presence of Dams
In addition to the low volumes of water that
flow through them, the physical presence
of six dams threatens the health of the wa-
terway. The structures, owned by Pacific
Corp, create barriers on the Klamath that
block the ability of salmon to follow natu-
ral spawning runs. Reservoirs created by the
dams also fill with stagnant water that helps
breed toxic blue-green algae. The algae,
which can release a toxin known to cause

liver failure, is present in reservoirs on the
Klamath at levels over 100 times what the
World Health Organization considers a
health risk.153

Habitat Destruction
Upper Klamath Lake is naturally eutrophic,
which means it contains high concentra-
tions of phosphorous and nitrogen in its
water.154  Since the 1930’s, however, scien-
tists have documented the increased fre-
quency of algal blooms linked to higher
than natural levels of nitrogen and phos-
phorous levels in the lake.155  Experts be-
lieve that the conversion of wetlands to
cropland is largely responsible for this
trend, as it allows oxygen to decompose soils
at a faster rate, releasing increased amounts
of nitrogen and phosphorous into the lake
and consequently the Klamath River.156

Recommendations for
Strong Klamath River
Cleanup Plans
Because the Klamath River is not subject
to the pressures that massive urbanization
has brought to other major waterways in
California, the full restoration of the river
is very viable. To put the waterway on the
road to a clean water future, cleanup plans
for the Klamath River should ban mining
operations in and along the waterway that
further degrade water quality. The State
Water Board should also work with the
North Coast Regional Water Board to deny
state certification for relicensing of Pacific
Corp’s dams unless they will be operated
in a manner that fully protects downstream
water quality. Plans should also require ag-
gressive wetlands restoration, specific lim-
its on toxic algae allowed to bloom in the
river, and increases in agricultural water
conservation measures to limit the volume
of pollutant-laden irrigation that flows into
the river.
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Prevent Further Pollution
of the River
Require Agricultural Water
Conservation
The North Coast Regional Water Board
should issue a clean water permit that re-
quires agricultural operations to adopt wa-
ter conservation measures to reduce the
volume of agricultural drainage released
into the Klamath River and its tributaries.
Less agricultural drainage means fewer
nutrients flowing into the Klamath River
that contribute to blooms of toxic blue-
green algae. Methods to conserve water
could include changing crop types, adopt-
ing more efficient irrigation methods,

rotating crops and fallowing land. Increased
water conservation will also have the added
benefit of reducing demand for water di-
versions from the river.

Stop Destructive Mining Practices
As part of cleanup plans for the Klamath
River, the North Coast Regional Water
Board should issue immediate ‘Cease and
Desist Orders’ against mining operations
on the Klamath that harm water quality.

Ensure Sufficient Flows
Deny state certification for dams
that degrade water quality
All six Pacific Corp dams on the Klamath
River and its tributaries are now up for
relicensing by the Federal Energy Regula-
tory Commission. The complete removal
of the dams would help prevent blooms of
toxic algae that contaminate the river and
choke off oxygen supplies in the waterway.
Because Pacific Corp’s Klamath River pow-
erhouses account for only 2 percent of the
company’s total energy production, the
California Energy Commission has con-
cluded that removal of one or more of the
dams on the Klamath is a viable alterna-
tive.157, 158  Pacific Corp, however, has thus
far refused to consider the option of dam
removal. In the face of this reluctance, the
State Water Board should exercise its au-
thority under Section 401 of the Clean
Water Act and, as part of a cleanup plan
for the Klamath, deny certification for
relicensing of the Pacific Corp dams, un-
less they can be operated in a manner that

Upper Klamath Lake at sunset (© iStockphoto International)

The State Water Board should withhold certification for

relicensing of Pacific Corp’s Klamath River Dams, unless

they can be operated in a manner that protects down-

stream water quality.
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fully protects downstream water quality in
the Klamath River.159  The State Water
Board should also urge Pacific Corp to con-
sider the water quality benefits of dam re-
moval.

Restore Habitat
Restoring the wetlands of the Klamath
River and Upper Klamath Lake is essential
to improving water quality in the waterway
and ensuring an abundance of habitat for
wildlife. An early report by the Klamath
River Basin Fisheries Restoration Task
Force lists a series of priority habitat resto-
ration projects.160  Cleanup plans for the
Klamath should encourage funding for
these recommendations, with a special fo-
cus on restoring wetlands in the Upper
Klamath Lake Basin.

Conclusion
On our current path, the Klamath River is
in danger of losing its salmon runs and re-
maining polluted with toxic algae that can
cause liver damage. Due to the lack of de-
velopment along its banks, however, full
restoration of the river is very viable. With
strong cleanup plans that stop new pollu-
tion, withhold certification for dams if they
deteriorate water quality, aggressively sup-
port wetlands restoration, require water
conservation measures to reduce nutrient
pollution, and ban mining operations in the
river that will further degrade water qual-
ity, the river can be brought back to health.
Such a restoration will not only resuscitate
a precious ecosystem, it will also restore the
culture and economic health of the Karuk
people.
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The San Joaquin River
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Summary of Cleanup Plans
Agricultural waste, low flows, legacy mining pol-
lution, salt accumulation and the destruction of
habitat all contribute to the degradation of the
San Joaquin River.

San Joaquin River Cleanup Plans
Approved by the State Water
Board Require

•  Continued reductions in ammonia pollution
from the city of Stockton that contributes to
low oxygen levels in the waterway

•  Select agricultural operations to reduce
the selenium pollution they discharge into
the river

o  While an important step forward, this
requirement does not extend to all
agricultural operations discharging
selenium into the river

•  Reduced discharge of salt pollution in the
river near Vernalis from agricultural
operations

o  While an important step forward, this
requirement does not protect the
entire river from salt pollution

•  Orchard growers to submit plans to reduce
chlorpyrifos and diazinon pesticide pollution
and monitor for potential pollution caused by
alternative pesticide use

o  While a step in the right direction, the
requirements do not adequately
safeguard against increased use of
more damaging pesticides

Recommendations for Strong San
Joaquin River Cleanup Plans
Stop New Pollution

•  Require all farming operations that pollute
the San Joaquin River to reduce selenium,
salt, and additional chemical pollution into
the river

•  Issue a strong clean water permit that
requires significant, measurable and

enforceable reductions in agricultural
pollution entering the waterway

•  Work with the Department of Pesticide
Regulation and U.S. EPA to require reductions
in the overall use of pesticides in agricultural
operations and households

Clean Up Existing Contamination

•  Establish a renewed California Superfund
program, paid for by polluters, which will
clean up mercury contamination leaked
from mine sites in the San Joaquin and
its tributaries

•  Institute a comprehensive program to warn
and protect communities from the danger
of eating contaminated fish until cleanup
is complete

Ensure Sufficient Flows

•  Work with the California Department of Fish
and Game to enforce state law that requires
Friant Dam to be operated in a manner that
protects downstream fisheries

•  Withdraw existing water rights for any
dam operation that does not safeguard
downstream water quality

•  Deny state certification for the relicensing
of any non-federal dam that further
degrades water quality

•  Establish limits on salt pollution for the entire
San Joaquin River and require increased
releases of water from Friant Dam to meet
these limits

•  Implement the Central Valley Regional
Water Board recommendation that the
State Water Board use its existing water
rights authority to raise oxygen levels in the
river by addressing issues of insufficient
water flow

Restore Habitat

•  When feasible, require funding for projects to
restore lost habitat and buffer zones along
the banks of the river as recommended by
the San Joaquin River Conservancy
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Overview
The San Joaquin River tumbles from the
Sierra Mountains near Yosemite in a rush
of fresh snowmelt. From this beginning, the
river travels approximately 350 miles to the
Sacramento-San Joaquin Delta, draining
more than 13,000 square miles of
California’s Central Valley.161  A lifeline for
the region, the waterway supports a $500
million agricultural industry and anchors a
water delivery infrastructure that provides
drinking water to 22 million Califor-
nians.162  In addition, the river helps re-
charge the Sacramento-San Joaquin Delta,
an expansive inland estuary that serves as a
stopover for millions of migratory birds and
is home to more than 500 species of wild-
life, 20 of which are endangered.163  The
river and its estuary are also major draws
for tourists. Annually, the San Joaquin-Sac-
ramento Delta logs more than 12 million
visitor days.164

While the San Joaquin remains a major
artery, today’s river is a small remnant of
what it once was. Prior to major diversions
that dried up the river in stretches and mas-
sive agricultural and urban development
that eliminated vast expanses of wetlands
and enormous oak forests along its banks,
the river once ran thick with enormous
Chinook salmon, steelhead and other fish
species.165  As it flooded, the river also
helped give life to over 1 million acres of
lush wetlands in the San Joaquin Valley that
provided critical habitat for hundreds of
species.166  Today, however, the river is re-
duced to no more than a trickle in many
places. Several toxic chemicals are found at
high concentrations in its waters and its

once grand salmon runs are a thing of the
past.

While the challenges to restoring the
San Joaquin River to health are daunting,
a series of simple measures included in
cleanup plans for the waterway will fulfill
the statutory obligations of California’s
water boards and make significant progress
toward restoring the river to health.

Threats to the Health of
the San Joaquin River

New Pollution
Agricultural Pollution
Drainage
A significant source of pollution in the San
Joaquin River is agricultural drainage that
is pumped into the river from farming op-
erations in the San Joaquin Valley. Often
containing selenium that is toxic to wild-
life and salt that poisons agricultural soils,
this drainage is so potent it once caused a
major die-off of birds at Kesterson Reser-
voir in the San Joaquin Valley.167

Runoff
Another source of toxic chemical pollution
in the San Joaquin River is the runoff of
pesticides and other farm waste from agri-
cultural operations throughout the region.
In 2003, agricultural operations applied
more than 27 million kilograms of pesti-
cides in Fresno County alone.168  Many of
these chemicals were carried into the San
Joaquin River through routine discharge of
irrigation water and by rain. This pollution
can have a major impact on the waterway.
Limited testing conducted in the last year
by the Westside San Joaquin River Coali-
tion, a group of agricultural operations,
found toxic contamination in 59 percent of
tests conducted.169  Runoff of farm waste
also contributes to the growth of algae that
chokes the river near Stockton.170  Despite
this widespread pollution, agricultural

Recent testing of waterways that

flow into the San Joaquin River

found toxic contamination in

59 percent of tests conducted.
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operations are not held to the same clean
water standards as every other polluting in-
dustry in the state. In 2004 the Central
Valley Regional Water Board failed to rec-
tify the situation and adopted regulations
that resulted in no measurable decrease in
pollution entering the river.171

While historically high concentrations
of diazinon and chlorpyrifos pesticide pol-
lution may be on a downward trend, the
San Joaquin River remains seriously pol-
luted with other types of pesticides. Pollu-
tion from another class of pesticides called
pyrethroids may now be widespread. These
pesticides may be even more toxic to fish
than diazinon and chlorpyrifos.

Existing Pollution
Old mines continue to leak mercury pollu-
tion into the San Joaquin River. According
to University of California, Santa Cruz re-
searchers, old mine sites in the Coast
Ranges of California, such as the New Idria
mercury mine, leak large amounts of toxic
mercury into the waterway each year.172  In
addition, past pollution has accumulated in
soils at the bottom of the river and its tribu-
taries. Once in the water, much of the con-
tamination is converted to methylmercury,
which can accumulate in fish populations
as far downstream as San Francisco Bay and
pose a risk to wildlife and communities that
eat the fish.173

Dams and Diversions
The completion of Friant Dam in 1942
ushered in an era of rapid deterioration for
the San Joaquin River.174  Fueled by depres-
sion-era desperation and minimal regard
for ecological consequences, the federal
Bureau of Reclamation constructed the
dam to supply water to a small group of
farmers on the east side of the San Joaquin
Valley.175  Six years after the construction
of the dam, the federal Bureau of Recla-
mation began diverting 90 percent of the
river’s flow through large canals, reducing
the flow of 60 miles of river below the dam

to a trickle and decimating the river’s his-
toric salmon run.176

To replace water lost from the diversions
and help fuel agriculture on the west side
of Friant Dam, the federal Bureau of Rec-
lamation began importing enormous vol-
umes of water from the Sacramento-San
Joaquin Delta. This water, however, is
highly polluted with salts that poison agri-
cultural soils.177  Despite the threat that salt
pollution poses, the Central Valley Re-
gional Water Board has only limited salt
pollution on a portion of the San Joaquin
River below Vernalis, and not along the
entire waterway. In addition, the State
Water Board and Central Valley Regional
Water Board have not required that the Bu-
reau of Reclamation release more water
from Friant Dam in order to dilute the high
salt concentrations in the water in the river
upstream of Vernalis.

Friant Dam is only one of dozens of
dams that interfere with the natural flow
of the San Joaquin River and affect its wa-
ter quality. The San Joaquin River and its
tributaries are blocked by numerous addi-
tional dams that decrease flow, put local
ecosystems at risk and strain water qual-
ity.178  One such structure is Southern Cali-
fornia Edison’s Powerhouse No. 4 that
operates in the upper reaches of the river
and degrades habitat necessary to sustain
healthy fish populations. 179  Low flow is also
a factor in low levels of oxygen in portions
of the river.

Low flows through Friant Dam

have reduced the flow of 60

miles of the San Joaquin River

below the dam to a trickle,

devastating  the river’s historic

salmon run.
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Recommendations for
Strong San Joaquin River
Cleanup Plans
While taking several steps in the right di-
rection, cleanup plans already drafted for
the San Joaquin River do not adequately
address the range of pollution problems
that face the river. Current cleanup plans
for the San Joaquin have not measurably
reduced levels of agricultural runoff enter-
ing the waterway. Furthermore, they do not
limit salt pollution along the full length of
the river. Plans do not require the cleanup
of mercury pollution from old mines that
continue to threaten local ecosystems and
community health and do not require in-
creased flows from Friant Dam to improve
water quality and allow the return of salmon
runs.

While restoring the San Joaquin to its
former glory may seem fraught with insur-
mountable obstacles, a set of simple mea-
sures included in Central Valley Regional
Water Board cleanup plans for the river
could bring back its famed salmon runs and
clean up the toxic contamination in its
waters.

The most important step in drafting
strong cleanup plans is to release enough
water from Friant Dam. Second, through
a strong clean water permit the plan should
require significant reductions in agricul-
tural runoff that carries pesticides and ni-
trogen into the river. Finally, cleanup plans
should require that agricultural operations
reduce drainage that carries selenium and
salt pollution and other toxins into the
waterway.

Stop New Pollution
Reduce Agricultural Runoff
To eliminate the agricultural pollution that
continues to flow into the San Joaquin
River, the Central Valley Regional Water
Board should issue the same meaningful
limits on agricultural pollution that it issues
to every other discharger in the state. At a
minimum, the board should issue a clean
water permit that requires agricultural op-
erations to demonstrate real reductions in
pollution, and commits to enforcement and
inspection measures to ensure compliance.

Reduce Agricultural Drainage
In a report entitled “Drainage Without a
Drain,” the San Francisco Bay Institute pre-
sented a series of recommendations to sig-
nificantly reduce toxic farm drainage
containing selenium, salt, and other chemi-
cal pollution.180   These recommendations
included reducing the volume of irrigation
water used to water crops, reusing drain-
age instead of disposing of it, and retiring
lands that are already impaired by drain-
age. The report highlighted two cases in
which farmers at the Grassland Bypass
Project and Red Rock Ranch successfully
used such techniques to dramatically reduce
farm drainage pollution into the San
Joaquin River. Cleanup plans adopted by
the Central Valley Regional Water Board
should extend these requirements to all
agricultural operations that pollute the San
Joaquin River with toxic drainage.

Reduce Overall Pesticide Use
To prevent an escalation in dangerous pyre-
throid pesticide pollution in the San

By reducing the volume of irrigation water used to water crops,

reusing drainage instead of disposing it, and retiring lands already

impaired by drainage, toxic farm drainage containing selenium and

salt pollution can be decreased by 90 percent.
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Joaquin River and its tributaries, as part of
cleanup plans for the San Joaquin River the
Central Valley Regional Water Board
should work with the Department of Pes-
ticide Regulation and U.S. EPA to require
overall reductions in pesticide use in homes
and agricultural operations.

Clean Up Existing Pollution
Mining pollution is a significant challenge
facing the San Joaquin River. As described
in the preceding profile of the Sacramento
River, the state program that is supposed
to pay for cleanup of such sites is out of
money. In order to ensure that pollution
from mines around the San Joaquin River
is cleaned up, the state should set up a re-
newed California Superfund program. The
program should be funded by industries
that are typically responsible for contami-
nation of waterways and groundwater sup-
plies in California.

Ensure Sufficient Flow
The most important step in restoring the San
Joaquin River is to return water to its channel.

Comply with Existing State Law
Recognizing the importance of increasing
flows from Friant Dam to restoring the
health of the San Joaquin River, a 16 year
court battle spearheaded by the Natural
Resources Defense Council (NRDC) and
13 other conservation and fishing groups
argued that the low flows from Friant Dam
and the subsequent destruction of the river’s
salmon run violate a California law that
requires that all dams release enough wa-
ter to maintain historic fisheries in “good
condition.”181  Studies prepared by the
environmental coalition indicate that the
U.S. Bureau of Reclamation, the operator
of the dam, can both comply with this state
law and maintain the viability of farms on
the east side of the dam.182  In 2004, a fed-
eral court agreed and ruled that U.S. Bu-
reau of Reclamation must comply with state
law and ordered a new trial, involving en-
vironmentalists, the federal government
and Friant Dam water users, to decide how
to restore the river’s flow in order to sup-
port a healthy downstream fishery.183  As of
December 2005, the parties had agreed to
postpone the trial in order to hammer out

A pair of rafts on the Merced River, a major tributary of the San Joaquin River
(© iStockphoto International)



56 A Clean Water Future for California

an agreement that could at last restore the
river’s fisheries to health.

Reallocate Existing Water Rights
In the wake of a 1983 California Supreme
Court ruling, the State Water Board can
also reallocate existing water rights or
refuse to issue new water rights to any dam
operator that fails to protect the health of a
waterway.184  The state should exercise this
authority in Clean Water Act cleanup plans
for the San Joaquin River.

The cleanup plan to restore adequate
levels of oxygen in the San Joaquin River
took a step toward integrating consider-
ation of water flow in a cleanup plan in ask-
ing the state water board to “consider
amending current water rights permits for
activities that reduce flow... to require that
their impacts on excess oxygen demand be
evaluated and reduced in coordination with
those responsible for other contributing
factors.” The state water board should pur-
sue this recommendation and require in-
creased flows to raise levels of oxygen in
the river.

Limit Salt Pollution for Entire River
To protect the soils of the San Joaquin Val-
ley from poisonous salt pollution, the Cen-
tral Valley Regional Water Board should
set an overall limit on salt pollution for the
entire San Joaquin River.  After setting this
limit, the State Water Board should work
with the Central Valley Regional Water
Board to require increased flows of water
from Friant Dam that will lower concen-
trations of salt in the river.

Deny Certification for
Dam Relicensing
Under the Clean Water Act, the State
Water Board has the power to deny certifi-
cation for any proposal to relicense a non-
federal the dam if its continued operation
will harm downstream water quality.185  As
part of cleanup plans for the San Joaquin
River, the State Water Board should exercise

this authority and deny certification for the
relicensing of dams that further harm
downstream water quality.

Restore Habitat
While restoring the millions of acres of
wetlands that once lined the San Joaquin
River is unlikely, buffer zones of vegetation
that line the waterway, filter out pollution
before it reaches the river and provide habi-
tat for healthy ecosystems can be signifi-
cantly restored. In 1993, the California
Legislature created the San Joaquin River
Conservancy to help make this vision a re-
ality. The goal of the conservancy is to
implement a master plan for a San Joaquin
River Parkway that would create a 22-mile
wildlife corridor along a stretch of the river
below Friant Dam.186   In addition, SB 350
(Machado), introduced in 2005, would al-
locate $9,160,000 to conduct studies into
future habitat restoration projects around
the lower portion of the river. Cleanup
plans adopted by the Central Valley Regional
Water Board should encourage further fund-
ing for such habitat restoration projects.

Conclusion
The San Joaquin River is a lifeline for Cali-
fornians. After decades of restricted flow
and unrestricted pollution, the waterway is
a shadow of its former self. Current cleanup
plans do not do enough to seize the his-
toric opportunity presented by the Clean
Water Act TMDL program to restore the
health of the San Joaquin. In order to put
the river on the path to restoration, legally
mandated cleanup plans drafted by the
Central Valley Regional Water Board in the
next decade should require significant,
measurable and enforceable reductions in
agricultural pollution, ensure flow sufficient
to restore fish populations and maintain
high water quality, reduce drainage, and es-
tablish a fund to clean up mine pollution.
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Clean Water Success Story:
Cleaning Up Dirt Pollution of

the Garcia River

Surrounded by acres of forest and run-
ning through the steep mountains of
Mendocino County to the Pacific

Ocean, the Garcia River was once home to
teeming populations of steelhead, Coho,
Chinook and Pink salmon that battled the
waters upstream each year in order to spawn.187

Despite this rich heritage, the salmon fishery
is now down to less than 5 percent of what
it was less than 30 years ago.188

A major reason for this decline is the
pollution of the Garcia River with sediment
—dirt washed into the river by logging-re-
lated road building, the destruction of na-
tive habitat, and other damaging activities.
Sediment pollution is a major threat to fish
populations because it can alter the flow of
streams and cover the natural spawning and
rearing habitat of salmon.189

The cleanup plan for dirt pollution in
the Garcia River, one of the first in the state
to require real reductions in pollution
caused by runoff, takes several significant
steps toward reducing sediment pollution
in the river. First, the plan requires indi-
vidual landowners to determine the sources
of sediment pollution coming from their
lands and then develop specific strategies
to cut pollution. Some of the strategies en-
couraged by the board include stabilizing

roads prone to erosion, maintaining trees
and other flora that line the river’s edge,
and restricting winter logging operations.
The plan also requires property owners to
meet a clear schedule and clear targets for
pollution reduction.190  Property owners
that do not formulate their own plan must
adhere to a state plan or cease pollution im-
mediately.

Drafted in 1997, and finally approved in
2002, implementation of the cleanup plan
for dirt pollution in the river already has
resulted in some recovery. Local activists

A salmon fights its way upstream during its annual spawning run
(© iStockphoto International)
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and the Department of Fish and Game
documented the return of Pink salmon to
the waterway and Department of Fish and
Game biologists have discovered returned
Coho salmon in four major Garcia River
tributaries.191 The river is doing so well that
experts now propose reintroducing Chi-
nook salmon, now extinct in the Garcia, to
the river by planting similar strains from
nearby watersheds.192

Local advocates believe that the North
Coast Regional Water Board cleanup plan
for dirt pollution is in large part respon-
sible for the turnaround. Advocates believe
that the plan spurred water quality reforms
by local landowners and agencies in the mid
1990’s, resulting in improvements in the
river’s ecosystem, riverside habitat, and gen-
eral forest conditions in just a short 10-year
period.

After implementation of the cleanup plan for dirt

pollution, once-extinct Pink salmon have returned to the

Garcia River and Coho salmon have been found in four

major tributaries.
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Clear Lake

Summary of Cleanup Plans
Clear Lake is polluted with mercury that seeps
from an inactive mine on its banks. Nutrient
pollution fuels the growth of algae and habitat
destruction exacerbates the problem.

Clear Lake Cleanup Plans
Approved by the State Water
Board Require

•  U.S. EPA to continue existing measures to
stop leakage of mercury from Sulphur Bank
Mine

o  While an important step, the plan does
not guarantee permanent funding for
cleanup of the mine or address
potential mercury contamination of the
lake from other sources

Recommendations for Strong
Clear Lake Cleanup Plans
Stop New Pollution

•  Stop pollution from septic systems

Clean Up Existing Pollution

•  Establish a renewed California Superfund
Program to guarantee ongoing funding for
cleanup of Sulphur Bank Mine

Restore Habitat

•  When feasible, require funding of local
efforts to restore wetlands lining the lake
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Overview
About 100 miles north of San Francisco, in
a pocket of the Coastal Ranges, lays Clear
Lake, the largest freshwater lake in Cali-
fornia.193  Formed between two and three
million years ago, with a recently active
volcano on its banks, many geologists
speculate that Clear Lake is the oldest lake
in North America.194  Within its basin lives
an abundance of wildlife. Known as the
‘Bass Capitol of the West,’ the lake sup-
ports large populations of bass, crappie,
bluegill, carp and catfish.195  Pelicans, bald
eagles, blue herons and egrets also make
their homes by the lake, as do mountain
lion, deer, bear and other animals.196

For more than 11,000 years, the Pomo
Indians have lived alongside the birds and
animals of Clear Lake.197  Fishing from its
waters and using its reeds to construct
houses, sew clothing and build boats, the
lake provided everything the tribes needed.
In 1842, however, the Elem Colony, one
of the Pomo tribes living on the shores of
the lake, was shattered by an unprovoked
massacre of the tribe. The massacre led to
the renaming of the island near the north-
ern shore of the lake as Bloody Hill, a name
that remains today.198

Compounding this historic mistreat-
ment, today the inactive Sulphur Bank
Mine continues to leak toxic chemicals such
as mercury into Clear Lake, causing a
buildup of contamination in fish that pre-
vents the local Pomo colony from pursu-
ing their traditional way of life.

In addition, leaking septic tanks and the
destruction of wetlands that line the lake,
likely contribute nutrient pollution that can
fuel algae blooms that choke the lake of
oxygen.

While the pollution facing Clear Lake
poses a major obstacle to cleaning up the
waterway, the lake can be returned to health
with a series of measures in cleanup plans
that establish a new California Superfund
program, stop septic tank pollution and
where feasible, require the restoration of
lost habitat that once lined the lake.

Threats to the Health
of Clear Lake

New Pollution
Major algae blooms largely caused by
nutrient pollution of Clear Lake often
choke its surface with a thick, green
scum.199  While local water officials aren’t
certain where the nutrients are coming
from, local residents suspect that septic
tanks located close to the lake’s shores and
upstream vineyards that apply phosphorus-
containing fertilizer contribute to the
problem.200

Existing Pollution
In 1874, the California Borax Company
began mining the area around Clear Lake
for mercury—a metal invaluable for its abil-
ity to extract gold during the days of the
California Gold Rush. Using Chinese la-
borers who were often mistreated, the op-
eration quickly became one of the largest
and most profitable mercury mines in the
state.201  After almost one hundred years of
extracting metals from the region, includ-
ing more than 4,000 tons of pure mercury,

Despite its designation as a federal Superfund site 15 years

ago, comprehensive clean up of the mercury pollution created

by Sulphur Bank Mine has not yet begun.
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the last owners of Sulphur Bank Mine—the
Bradley Mining Company—closed the site.
Lying in its wake was an ecological disaster.

According to U.S. EPA, the Bradley
Mining Company left behind approxi-
mately 2 million cubic yards of toxic mine
waste that extend along 1,300 feet of shore-
line on the banks of Clear Lake.202  From
an open-pit mine dug in the late 1920’s,
mine waste was also pushed directly into
the lake, creating major toxic hot spots on
the lake bottom. The open-pit mining also
left behind a massive pit, about 90-feet
deep, that is now filled with an acid mix-
ture so potent that nothing except bacteria
can live in it.203

In addition to mercury pollution caused
by Sulphur Bank Mine, local experts also
believe that mercury leaches from soil into
tributaries of Clear Lake, and may contrib-
ute additional mercury pollution to the lake.

In the 1970’s, after reading about el-
evated levels of mercury in Japanese fish, a
state fisheries biologist named Larry Week
tested the fish of Clear Lake. To his alarm,
he found high levels of mercury in the lake’s
catfish and bass populations. After follow
up testing, in 1986 state officials issued a
warning to the Elem Indian Colony and
other area residents against eating large
volumes of the lake’s fish. Today the Cali-
fornia EPA warns people not to consume
more than one serving of Clear Lake bass
in one week. Women of childbearing age
and children under 17 are warned not to
eat more than one service of the fish once a
month.204  The mercury buildup cost the
tribe its major food source and forced mem-
bers to buy food from nearby towns. It also
robbed the tribe of a major source of in-
come as colony members could no longer
sell the fish they caught. The contamina-
tion also brought substantial economic
strain to surrounding communities that rely
on the tourism that fishing on Clear Lake
generates. Health warnings of mercury in
lake fish sent shockwaves through the an-
gler community and as a result tourism
dropped precipitously just as the country
headed into a recession.

Habitat Destruction
Of the historic 9,000 acres of water-filter-
ing wetlands next to the lake, 7,000 have
been destroyed by humans.205  The destruc-
tion of the wetlands that acted as a natural
buffer against pollution carried into the lake
by runoff has resulted in increased levels of
nutrient contamination in the lake. These
nutrients act as food for algae that coat the
surface of Clear Lake with an unsightly
green scum and choke off life in the waterway.

Recommendations for
Strong Clear Lake
Cleanup Plans
Restoration of Clear Lake will require a
dedicated source of funding to guarantee
continued cleanup efforts at Sulphur Bank

Sample of Clear Lake
Pollution Left by Bradley
Mining Company
•   Approximately 2 million cubic

yards of toxic mine waste line
1,300 feet of shoreline

•   A 90-foot deep pit on the banks
of the lake is filled with an acidic
mixture so potent only bacteria
can live in it

•   Mine waste pushed directly into
the lake has created a major
toxic hot spot on the lake
bottom

•   Mercury buildup in lake fish
prevents the local Elem Colony
from subsisting on the food they
have relied upon for more than
eleven thousand years
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Mine. In addition, a strong cleanup plan
for the lake should restrict septic tank pol-
lution and require habitat restoration when
feasible.

Stop New Pollution
Stop Septic System Pollution
A recent review of septic system regulations
conducted by the Santa Monica Bay Res-
toration Commission determined that cur-
rent septic system regulations are not
sufficient to prevent contamination of
nearby waterways. The state currently runs
no inspection program for septic systems
and regulations are inadequate to prevent
leakage.206  A cleanup plan for Clear Lake
should enforce stricter regulations to pre-
vent septic system pollution of Clear Lake.
Such a measure would not be unprec-
edented. In 1991, under pressure to increase

protections for the Eagle Lake rainbow
trout, the Lahontan Regional Water Board
banned the use of septic tanks on the shores
of Eagle Lake altogether and required the
community to develop an alternative waste-
water disposal system that does not pollute
the lake.207

Clean Up Existing Pollution
Guarantee Funding for Mine Cleanup
While a few stopgap measures have de-
creased the amount of pollution seeping
from Sulphur Bank Mine into Clear Lake,
much remains to be done to clean up pol-
lution left by the site. Despite its designa-
tion as a federal Superfund site 15 years ago,
comprehensive clean up of the mercury
pollution created by Sulphur Bank Mine
has not yet begun. Mercury and other toxic
metals still pollute Clear Lake. The huge

Clear Lake on an early morning (© iStockphoto International)
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acid pit and contaminated groundwater still
seep toxic mine waste into the lake. Two
million cubic yards of mine waste that con-
tain toxic metals like arsenic and mercury
remain on its banks and contamination still
sits in the water.

In 2005, U.S. EPA proposed its first real
cleanup plan for Clear Lake. The plan pro-
poses several alternative scenarios for
cleanup. All, however, assume that ulti-
mately the State of California will take over
financial responsibility for maintaining
cleanup systems installed by U.S. EPA. The
state cleanup plan to ensure that Clear Lake
is returned to health, however, does not
acknowledge its responsibility for securing
an ongoing source of cleanup funds and
relies too heavily on the U.S. EPA
Superfund program to accomplish the bulk
of the cleanup.208  This reliance is problem-
atic in several ways: 1) Due to the Bush
administration’s refusal to charge polluting
companies the fees required to support the
program, the federal Superfund program
is bankrupt. Funding for any U.S. E.P.A.
cleanup must be secured through a yearly
tug of war with Congress for a Congres-
sional appropriation. Full, uninterrupted
funding of the cleanup effort is threatened
in such a climate.209  2) Much like its fed-
eral counterpart, California’s fund to sup-
port cleanup efforts like those at Sulphur
Bank Mine, known as the Hazardous Sub-
stances Cleanup Bond Act, is also bankrupt.

A renewed California Superfund pro-
gram, which is funded through a fee on
polluting industries, could pay the ongoing
costs of cleaning up the Sulphur Bank Mine
to the state once U.S. EPA’s obligations are

complete. The fund could also be used to
clean up the pollution left by scores of aban-
doned mines in the area and the sources of
mercury that continue to pollute Clear
Lake.

Restore Habitat
Local groups have begun efforts to restore
wetlands in the region that could provide a
natural buffer against soil erosion into the
lake. Soil erosion can carry with it algae-
breeding nitrogen and phosphorus nutri-
ent pollution. Cleanup plans for Clear Lake
should encourage these restoration efforts
and require the allocation of dedicated
funds when feasible.

Conclusion
On its current path, without a dedicated
source of funding for cleanup, Clear Lake
is in danger of remaining polluted with
mercury and other toxic chemicals. To seize
the historic opportunity to restore the Elem
Colony’s way of life, protect the local
economy and restore the ecology of the
largest freshwater lake in California, the
Central Valley Regional Water Board’s
cleanup plans for Clear Lake should require
a permanent source of funding for
remediation of the Sulphur Bank Mine site,
modeled after the federal Superfund pro-
gram. The plan should also stop pollution
from septic tanks that line the shore and
require, when feasible, the restoration of
habitat that once lined the lake.

A California Superfund program, which is funded through a fee on

polluting industries, could pay for the ongoing costs of cleaning up

the Sulphur Bank Mine once U.S. EPA’s obligations are complete.
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Lake Tahoe

Summary of Cleanup Plans
Sediment pollution and the growth of microscopic
organisms continue to cloud Lake Tahoe. Experts
predict that without quick action, the lake will
permanently lose its clarity within the next thirty
years. A process called Pathway 2007 has been
established to assist in drafting cleanup plans for
the waterway. Extensive research has been car-
ried out to help formulate the plans, but no
cleanup plans for Lake Tahoe have yet been
drafted by the Lahontan Regional Water Board.

Recommendations for Strong
Lake Tahoe Cleanup Plans
Stop New Pollution

•  Continue existing efforts to curb stormwater
pollution of the lake

•  Ban expanded lakeshore development that
will increase stormwater pollution

•  Enact measures to further limit streambed
erosion from the Upper Truckee River, a
major contributor of sediment pollution that
clouds the lake

•  Require measures to clean up local air
pollution, such as the conversion of all
buses to non-diesel fuel and increased
investment in public transportation to limit
air deposition of nitrogen pollution that
fuels algae growth in the waterway

Restore Habitat

•  When feasible, require restoration of native
vegetation and wetlands to prevent
streambed erosion and filter out pollution
before it reaches lake waters
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Overview
California’s most famous water body, Lake
Tahoe, is one of the world’s largest, clearest
and deepest alpine lakes.210  Home to the
Washoe Indians for more than 10,000
years, the basin that holds Lake Tahoe was
formed several million years ago through a
combination of volcanic activity and the
movement of glaciers.211

Today the lake is known not only for its
recreational opportunities, but also as a way
for people to escape the cities of the Bay
Area and Central Valley and return to na-
ture. Visitors and local residents alike cite
the area’s beautiful landscape that includes
bald eagles, native trout, wildflowers, grassy
meadows and towering old growth trees,
as the lake’s most precious resource. The
beauty and recreational development
around Lake Tahoe draws 23 million visi-
tor days each year, employs 20,000 people
in the region and supports a billion dollar
economy.212

While Lake Tahoe may seem immune
to the forces of time, in reality habitat de-
struction and lingering pollution sources
such as urban runoff and air deposition
threaten the famed clarity of the lake. In
2000, researchers at the University of Cali-
fornia, Davis released a report entitled
“The Lake Tahoe Watershed Assessment”
that revealed the seriousness of this trend.
A key conclusion of the report stated that
without strong action within the next de-
cade, the lake will lose its clarity perma-
nently within 30 years.213  This revelation
greatly heightened the sense of urgency
around lake restoration and pollution

prevention efforts.
Decreasing clarity in Lake Tahoe is

caused by fine particle pollution and the
growth of microscopic organisms in lake
waters, called zooplankton. These sources
of pollution, in turn, are caused by three
primary factors: 1. Habitat destruction—
the destruction of wetlands that lined the
lake and its tributaries removed much of
nature’s ability to filter out fine particles and
nutrient pollution that fuel the growth of
zooplankton before they reach lake waters.
In addition, the loss of native vegetation
near local streambeds destabilized much of
the area’s soils, contributing to the erosion
of streambeds in the area and adding sedi-
ment pollution to the lake. 2. Urban Run-
off—urban runoff exacerbates streambed
erosion, carrying nutrients from urban de-
velopments that fuel the growth of zoop-
lankton in lake waters. 3. Air pollution –
deposition from pollution released by traf-
fic and activities such as burning of wood
stoves is a major source of nutrient pollu-
tion in the lake as well.

Cleanup plans required under state and
federal law offer an historic opportunity to
protect the clarity of Lake Tahoe. As part
of a process called Pathway 2007, the
Lahontan Regional Water Board is work-
ing with community members and other
stakeholders to formulate these cleanup
plans. To permanently protect the clarity
of Lake Tahoe, cleanup plans adopted by
the Lahontan Regional Water Board should
contain provisions both to restrict new
sources of pollution and restore habitat.
With such measures in place, the waterway
can be restored to health.

Decreasing clarity in Lake Tahoe is caused by fine particle

pollution and the growth of microscopic organisms in

lake waters.
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Threats to the Health
of Lake Tahoe

New Pollution
Urban Runoff
Despite being home to some of the stron-
gest clean water permits in the country,
urban runoff caused by overdevelopment
in the region around Lake Tahoe is a ma-
jor cause of both particle and nutrient pol-
lution in the waterway. Development
reduces the amount of green space avail-
able to absorb rainwater before it can wash
into streams, thereby increasing the volume
of urban runoff that reaches the lake and
its tributaries. Paved surfaces in developed
areas also speed up the flow of water. This
increase in the volume and velocity of run-
off exacerbates streambed erosion, depos-
iting particle pollution that clouds the lake.
Increased runoff also carries more nitro-
gen and phosphorous pollution that fuels

the growth of microscopic zooplankton
into lake waters.

Air Pollution
In addition to urban runoff, air pollution
is a major source of nitrogen and phos-
phorous pollution in the lake. A recent
study conducted by the California Air Re-
sources Board found that air pollution con-
tributes more than half of the nitrogen
pollution entering Lake Tahoe.214  Experts
believe that most of this contamination is
coming from local pollution sources such as
vehicles, wood burning and airborne dust.215

Habitat Destruction
Native vegetation can hold together the
soils of tributaries and prevent them from
washing into the lake. Wetlands lining the
lake can filter out dirt pollution caused
by streambed erosion of Lake Tahoe’s
tributaries. Despite the importance of
native habitat, historical practice has not

The east shore of Lake Tahoe reflects the snow covered peaks that ring the lake (© iStockphoto International)
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preserved the local flora to the greatest ex-
tent possible. According to the UC Davis
Lake Tahoe Study Group, “Urbanization
of the basin has eliminated 75 percent of
its marshes, 50 percent of its meadows and
35 percent of its stream zone habitat-all cru-
cial elements enabling the lake to cleanse
and restore itself.”216

One of the most significant examples
of this destruction was the dredging of a
hundred acres of pristine wetland at the
confluence of the Upper Truckee River
and Lake Tahoe to create a development
known as the Tahoe Keys. The Upper
Truckee River is Lake Tahoe’s largest
tributary and largest contributor of sedi-
ment pollution to the lake. The wetlands
slowed and spread the enormous volumes
of water that the river brought to the lake
and filtered out much of the dirt it car-
ried. With the destruction of the wetlands,
the Upper Truckee now carries much of
its eroded sediment directly into the
waterway.

Recommendations for
Strong Lake Tahoe
Cleanup Plans

Stop New Pollution of the Lake
Limit Development
Experts believe impervious coverage is “the
most critical element in the land distur-
bance that has created the basic environ-
mental problems facing the Lake Tahoe
basin—water quality degradation, flooding,

and soil erosion”217  Currently, Tahoe plan-
ners maintain strict restrictions on devel-
opment.218  To protect the clarity of Lake
Tahoe from further threat, cleanup plans
should deny clean water permits for any
new or expanded development and only
allow redevelopment on previously devel-
oped areas.

Reduce Air Pollution
In order to minimize air deposition of ni-
trogen that can lead to algal growth,
cleanup plans for Lake Tahoe should re-
quire that the Lahontan Regional Water
Board work with state agencies that moni-
tor air quality to issue permits that will limit
the local air pollution deposited into the
lake. Through such requirements, local
municipalities can be compelled to enact
clean air measures like converting all local
school buses to non-diesel fuel and expand-
ing local public transportation.

Continue Urban Runoff Pollution
Controls
The Lake Tahoe region is subject to some
of the strongest urban runoff controls in
the country. These controls contain nu-
meric pollution limits on polluted runoff
running from private homes, businesses and
other developments that have significantly
reduced levels of contamination reaching
the waterway.219  Even more, however, can
be done to further protect the lake. Studies
conducted by the Agricultural Research
Service indicate that sediment pollution
from the Upper Truckee River could be sig-
nificantly reduced by controlling
streambank erosion near the golf course
and airport located near its banks.220

To protect the clarity of Lake Tahoe, cleanup plans should deny clean

water permits for any new or expanded development and only allow

redevelopment of previously developed areas.
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Restore Habitat
To reduce the erosion of streambeds and
filter out nutrient pollution carried into the
lake by urban runoff, cleanup plans for Lake
Tahoe should require aggressive restoration
of streambanks with native vegetation. To
date, the Lake Tahoe Conservancy has
awarded grants totaling more than $35
million for 71 projects to restore habitat in
the area. Additional investment in restora-
tion, however, is needed. Cleanup plans for
Lake Tahoe should call for an aggressive
funding schedule that will allow public
agencies such as the Lake Tahoe Conser-
vancy to purchase land along the lake to
protect it from development and restore
lost habitat.

Conclusion
To seize the historic opportunity provided
by the Clean Water Act TMDL program
to return Lake Tahoe to a pristine condi-
tion, cleanup plans for the lake should

In order to minimize air

deposition of nitrogen that can

lead to algae growth, cleanup

plans for Lake Tahoe should

require that local air and water

quality officials work together to

limit the local air pollution that is

deposited into the lake.

require an aggressive program to restore
local native habitat, further limit urban run-
off and restrict sources of air pollution that
deposit contaminants into the lake. With
these proper safeguards in place, the lake
will remain blue.
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Eagle Lake

Summary of Cleanup Plans
The native rainbow trout population of Eagle Lake
has lost the ability to reproduce naturally. The wa-
terway is also listed by the Lahontan Regional
Water Board as polluted by nutrients that can fuel
the growth of algae and choke off oxygen sup-
plies in the lake. No cleanup plan for Eagle Lake,
however, has yet been proposed by the local wa-
ter board.

Recommendations for Strong Eagle
Lake Cleanup Plans
Stop New Pollution

•  Restrict lakeshore development that will
increase runoff pollution and destroy
shoreline wetlands that filter pollutants

•  Require accelerated efforts to develop
alternative wastewater disposal system in
lakeshore community

Restore Habitat

•  Encourage efforts to restore a naturally-
reproducing native rainbow trout population
by listing Pine Creek, a major tributary to the
lake, as polluted with the invasive Eastern
brook trout species

•  Remove the non-native fish through
environmentally sustainable means
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Overview
Named after the bald eagles that reside on
its shores, Eagle Lake is considered by
many to be Northern California’s ‘best kept
secret and hidden jewel.’ Tucked in the
northeast corner of California, the lake has
changed little through the passage of time,
and is the second largest freshwater lake
located fully within California.221  Unlike its
well-known sister to the south, Lake Tahoe,
Eagle Lake is not known for the welcome
it provides. The lake’s waters have a high
pH—which makes it very difficult for most
fish species to survive in its waters.222  Ac-
cording to researchers at Chico State Uni-
versity, “The wind comes up quickly; the
lake can go from a flat calm [lake] to a sea
of whitecaps in less than half an hour. So
serious is the problem created by the wind
that the Lassen County Sheriff maintains a
large, seaworthy boat on the lake. Its pur-
pose is largely to patrol the lake after the
winds and pick up and tow in smaller boats
unable to make it to the marinas in time.”223

Despite its inhospitable reputation, the
Eagle Lake basin supports a teeming com-
munity of plants and animals. More than
80 plant species, including brilliant wild-
flowers, blossom around the lake. More
than 200 species of mammals, birds and am-
phibians live in the basin as well. 224  Visi-
tors can spot several species of bats, white
pelicans, swans, deer, bears and even the
occasional mountain lion on hikes.  In the
spring and fall, thousands of migratory
birds of all types stop over in the basin,
making it a destination for both birders and
hunters.225  Throughout the summer and
into the fall, the lake hosts bird species such
as grebe, pelicans, cormorants and herons.
Osprey ply lake waters for fish in competi-
tion with bald and golden eagles.

Eagle Lake, however, is best-known for
the Eagle Lake rainbow trout that lives
within its waters. The only known trout
sub-species that can survive the harsh alka-
linity of the lake, the fish is known for its
hardiness and cannot be found naturally
anywhere else in the world. The presence

of the trout draws fishermen from far
distances.226

Eagle Lake’s remoteness has isolated it
from much of the environmental degrada-
tion that impacts waterways in more popu-
lated regions of California. Degradation of
Pine Creek, the natural spawning ground
for the Eagle Lake rainbow trout, and the
introduction of non-native fish species into
a lake tributary, however, have inhibited the
ability of the trout to reproduce naturally.
The lake is also listed as polluted by phos-
phorous and nitrogen, nutrients that can
fuel algal blooms that choke off oxygen in
the lake.227  Increasing pressure for lake-
shore development also threatens to bring
the water quality problems impacting its
sister waterways to the shores of Eagle
Lake.

The Clean Water Act TMDL program
affords an opportunity to protect Eagle
Lake from any further degradation and
strengthen protections for the Eagle Lake
rainbow trout. By limiting further nitro-
gen and phosphorous pollution and remov-
ing Eastern brook trout from Pine Creek,
the health of the lake can be safeguarded.

Named after the bald eagles that reside on its shores, Eagle Lake is
considered by many to be Northern California's "best kept secret and
hidden jewel." (© iStockphoto International)
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Threats to the Health of
Eagle Lake

New Pollution
Phosphorous and Nitrogen
Prompted by a fish kill in the late 1980’s,
Eagle Lake is currently listed by the
Lahontan Regional Water Board as pol-
luted by phosphorus and nitrogen, chemi-
cals that can lead to the growth of algae
that sucks oxygen from lake waters and
harms lake ecosystems.228  The largest hous-
ing tract on the lake, Spaulding Tract, is a
collection of cabins and house trailers, with
a resort and airport nearby. Septic systems
of individual homes placed close to shore
can leak nitrogen into lake waters. To help
guard against future potential fish kills, in
1996 the Lahontan Regional Water Qual-
ity Control Board (Lahontan Water Board)
ordered the phase out of septic tanks on
the lake shore and urged the local commu-
nity to develop an alternative sewage dis-
posal system. In response to this order, the
local community elected to construct a lo-
cal wastewater treatment plant that would
release water to evaporation ponds instead
of the lake.229  This treatment plant has yet
to be constructed.

Pressure to Develop
While Eagle Lake has largely escaped many
of the pollution problems that afflict its sis-
ter waterways throughout the state, in-
creased development around the lake will
increase pollution levels. Wetlands that rim
the lake act as filters for pollution before it
reaches lake waters, and would likely be
degraded with significant development of
the lakeshore. In addition, the paved sur-
faces that accompany development would
reduce the amount of open space available
to absorb runoff before it reaches lake
waters.

Habitat Destruction
The primary threat facing Eagle Lake is the
collapse of the Eagle Lake rainbow trout’s

ability to naturally reproduce in the lake’s
waters. The natural life cycle of the fish
requires it to swim through Pine Creek, the
major tributary to Eagle Lake.230  Histori-
cally, logging, grazing, railroad construc-
tion and road building led to the
degradation of Pine Creek to levels insuf-
ficient to sustain the trout’s migratory swim.
The California Department of Fish and
Game describes the destruction:

“Besides deforesting large chunks of the
watershed and creating erosion-prone
roads, logging activity in the region re-
sulted in a railroad being built across the
Pine Creek drainage, restricting flow of
the creek at one point and channelizing
the streambed. This situation worsened
when State Highway 44 was built paral-
lel to the railroad and forced the stream
through several culverts. The combination
of culverts and channelized stream created
a nearly impassible velocity barrier for the
trout. Grazing of livestock has been (and
continues to be) a problem because live-
stock concentrate around the stream. In
the lower reaches of the stream (Pine
Creek Valley, etc.) most of the riparian
vegetation is gone and the wet meadows
have been so compacted that they have been
largely converted into dry flats dominated
by sagebrush. As the result of all these ac-
tivities acting on the stream for nearly 100
years, the lower creek has cut down into
the former meadow 1-2 m and has be-
come more intermittent in flow during the
summer, with flows diminishing rapidly
in the spring. As a consequence, the stream
(especially the key spawning and rearing
areas around Stephens Meadow) is nearly
inaccessible to spawning adults and con-
tains less habitat for juvenile fish.”231

To prevent the complete collapse of the
native Eagle Lake rainbow trout popula-
tion, local community members, business
and government agencies formed an advi-
sory group called the Pine Creek Coordi-
nated Resource Management Planning
Group (CRMP). A testament to the ability
of local investment to restore waterways,
CRMP successfully addressed many of the
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pollution and degradation issues facing Pine
Creek. Among efforts to restore the water-
way, Cal Trans redesigned culverts that al-
tered the flow of the creek and threatened
local fish populations. 232

To stop the precipitous declines in the
Eagle Lake rainbow trout population, the
California Department of Fish and Game
initiated a hatchery rearing program that
catches the fish as they migrate into Pine
Creek in the spring, strips their eggs, and
allows them to hatch in distant hatcher-
ies where they are reared for 14 to 18
months. The trout are then returned to the
lake.233

This hatchery program and restoration
of Pine Creek succeeded in averting a short-
term threat to the Eagle Lake rainbow
trout. The programs, however, do not en-
sure the long-term survival of the trout.
The hatchery system can weaken the ge-
netic hardiness of the trout and threatens
to introduce disease and genetic disorders
that could wipe out the fish population of
the lake.234  The trout population cannot be
considered recovered or stable until it can
reproduce naturally.

Another barrier to the natural reproduc-
tion of the Eagle Lake rainbow trout is the
presence of non-native Eastern Brook trout
populations in Pine Creek, a tributary to
Eagle Lake and the primary spawning
ground for the Eagle Lake rainbow trout.
The California Department of Fish and
Game planted Eastern brook trout in the
major spawning grounds for the Eagle Lake
rainbow trout in 1949, after which the non-
native species quickly took hold and now
out-competes the native rainbow trout
population. 235

Recommendations for
Strong Eagle Lake
Cleanup Plans
To protect Eagle Lake against further deg-
radation, cleanup plans for the waterway

should require accelerated construction of
a local wastewater treatment plant, the re-
moval of non-native Eastern brook trout
species through environmentally friendly
means, restoration of local wetlands habi-
tat, and strengthened restrictions on fur-
ther development.

Stop New Pollution
Accelerate Construction of
Wastewater Treatment Plant
In 1996, the Lahontan Regional Water
Quality Control Board ordered Spalding
Tract community members to cease use of
septic tanks that contributed to phospho-
rus pollution of Eagle Lake.236  After nearly
a decade of contentious debate within the
community, funding sources for the con-
struction of a $10 million wastewater treat-
ment plant have been secured.237  The
Spalding Community Services District
should accelerate construction of this treat-
ment plant in order to limit nutrient pollu-
tion in the lake.

Restore Habitat
Restoration of wetlands that used to line
Eagle Lake will help filter out phosphorus,
nitrogen and other pollution before it
reaches its waters. The Lahontan Regional
Water Board cleanup plan should encour-
age further restoration of wetlands habitat
and restrict lakeshore development that will
exacerbate runoff pollution and wetland
destruction.

In order to restore a naturally-reproduc-
ing population of Eagle Lake rainbow trout
to the lake, the Lahontan Regional Water
Board should first list Pine Creek as pol-
luted by the invasive Eastern brook trout
species and then remove the non-native
population from the waterway. Working
with the California Department of Fish and
Game, the board should explore environ-
mentally friendly options for removal such
as increased angling, electrostatic and hand
removal.
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Conclusion
To ensure the permanent protection of the
Eagle Lake rainbow trout, cleanup plans for
Eagle Lake should restrict future develop-
ment that may increase water pollution,
require accelerated construction of a local

wastewater treatment plant, and rehabili-
tation of a naturally-reproducing native
rainbow trout population in the lake. Such
measures will preserve Eagle Lake as a pic-
turesque destination for fishermen and na-
ture enthusiasts for generations to come.
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I n the next decade, California’s water
boards are required by federal and state
law to create and implement cleanup

plans, called ‘Total Maximum Daily Loads,’
for the state’s biggest polluted bays, rivers
and lakes. While a few examples of strong
cleanup plans for waterways such as the
Garcia River and Shelter Island Yacht Basin
exist, many of the state’s most important
cleanup plans are not yet drafted. Further-
more, many of the plans already drafted do
not set a good precedent for road maps to
a clean water future.

Without a change in direction, cleanup
plans may simply enshrine the status quo
and miss the historic opportunity to clean
up many of California’s largest polluted
bays, rivers and lakes.

California’s State Water Board and Re-
gional Water Boards should shift course.
To fulfill their legal mandate, cleanup plans
should include a series of straightforward
measures that mandate direct dramatic re-
ductions in sources of new pollution such
as agricultural and stormwater runoff, re-
quire polluting entities to fund a new Cali-
fornia Superfund program to clean up
existing toxic contamination, compel dam
operators to ensure flows sufficient to

maintain healthy waterways, and increase
funding for habitat restoration. With strong
cleanup plans that contain such measures,
the state’s water boards will seize the his-
toric opportunity to realize a clean water
future for California.

Policy Recommendations
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In 2004, the State Water board adopted a
policy entitled “Draft State of California
SB469 TMDL Guidance, A Process for
Addressing Impaired Water in California”
to guide the regional water boards as they
draft cleanup plans under the Clean Water
Act TMDL program. In its guidance, the
State Water Board reiterated the importance
of developing implementation plans that
will achieve the goals set out by a cleanup
plan. According to the policy, an implemen-
tation plan in California should include:

•  Descriptions of the actions necessary
to achieve water quality standards. For
TMDLs, they are actions to achieve
waste load and load allocations and
numeric targets

•  Action to resolve key uncertainties
and verify key assumptions

•  A schedule and key milestones for the
actions to be taken

•  Monitoring and surveillance to be
undertaken to determine compliance
with the water quality standards.
For TMDLs, this includes tracking
and evaluating actions and attainment
of wasteload and load allocations
and numeric targets238

In 2004, the State Water Board also
adopted the “Policy for Implementation
and Enforcement of the Non Point Source
Pollution Control Program.” The policy
reiterates the ability of California’s regional
water boards to require polluters to reduce
runoff pollution and enforce stormwater
pollution reduction requirements against
individual polluters.239

Both these guidance policies provide a
framework for strong cleanup plans and
authorize regional water boards to exercise
considerable discretion and authority in
requiring strong cleanup actions as part of
these plans.

Footprints on the beach Santa Monica Bay (© iStockphoto International)



Policy Recommendations     77

Regional water boards should move for-
ward and exercise their full authority un-
der these policies to include many of the
aggressive cleanup measures outlined below
in their Clean Water Act TMDL cleanup
plans. By doing so they will fulfill their le-
gal mandate and seize the historic oppor-
tunity to ensure a clean water future for
generations to come.

Recommendation One:
Acknowledge All Polluted
Waterways
Despite the serious threat posed,
California’s water boards have not recog-
nized Humboldt Bay as polluted with di-
oxin and Eagle Lake as threatened by
invasive species. The first step in fulfilling
the goal of the Clean Water Act to clean
up all polluted waterways in the state, is to
recognize all of the contaminants that im-
pact California’s rivers, lakes and bays and
include them on the state’s official list of
impaired waterways.

Recommendation Two:
Stop New Pollution
To clean up the waterways profiled in this
report, at a minimum California’s water
boards must require substantial reductions
in the amount of new pollution allowed to
enter our biggest polluted bays, rivers and
lakes. Such measures are not unprec-
edented. The Lahontan Regional Water
Board requires many property owners
around Lake Tahoe to adhere to strict nu-
meric pollution limits that limit stormwater
runoff pollution in to the lake.240   In addi-
tion, the board is working with the Cali-
fornia Air Resources Board to identify
measures that will stop the air deposition
of contaminants into the lake.241  To the

south, the San Diego Regional Water
Board is requiring boat owners that sail in
the Shelter Island Yacht Basin to switch to
non-toxic paint in order to protect Shelter
Island Yacht Basin from copper contami-
nation.242

Comprehensive measures to stop new
pollution from entering our waterways,
however, have not been adopted for many
of the largest polluted bays, rivers and lakes
in the state. To dramatically reduce the
amount of new pollution reaching polluted
waterways like the San Joaquin River and
San Francisco Bay, all cleanup plans should
require strong clean water permits, enforce
existing pollution reduction requirements,
restrict unmitigated development that con-
tributes to urban runoff, and issue an over-
all permit that requires significant,
measurable reductions in agricultural pol-
lution. Finally, California’s water boards
should aggressively work with other Cali-
fornia agencies to secure necessary reduc-
tions in contamination originating from air
pollution, septic tanks and pesticide use.

Adopt Strong Clean Water Permits
Hold Stormwater Polluters to the
Same Pollution Reduction Standards
as Other Polluters
While direct discharges from facilities into
waterways such as Santa Monica Bay have
significantly decreased in response to pol-
lution reduction requirements mandated by
federal and state law, stormwater pollution
continues to pose the single largest pollu-
tion threat to California’s coast. The rea-
son for this continuing threat is weak
implementation of stormwater pollution
controls that could dramatically reduce
pollution caused by urban runoff.

Stormwater permits issued in California
under the Clean Water Act have tradition-
ally been weaker than permits issued to di-
rect dischargers. They have not required
sources of stormwater pollution to meet
strict numeric limits on pollution that
guarantee a waterway meets clean water
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standards. Instead, stormwater polluters are
only required to comply with a vague re-
quirement that they ‘try as hard as they can’
to reduce stormwater pollution. This ap-
proach is difficult to enforce and has not
succeeded in significantly curbing storm-
water pollution of places like Santa Monica.
A 1998 study conducted by U.S. EPA, for
example, found that shoreline pollution due
to urban runoff in fact increased from 55
percent in 1996 to 63 percent in 1998.243

In 2001, in a strong effort to reduce
stormwater pollution reaching San Diego
Bay, the San Diego Regional Water Board
issued a new stormwater permit to the
County of San Diego and the San Diego
Unified Port District that required signifi-
cant pollution reduction measures. Among
these measures, builders of new develop-
ments can be required to capture signifi-
cant amounts of heavy runoff after
rainstorms before it can reach local water-
ways.244  In justifying the permit, the Re-
gional Water Board argued that it can
require stormwater polluters to meet ‘wa-
ter quality standards,’ just as it requires
‘point source’ polluters to do. After a long
court battle between the Building Indus-
try Association and the State Water Board,
San Diego Baykeeper and the Natural Re-
sources Defense Council, the San Diego
Regional Water Board’s permit was up-
held.245  The victory in this case clarifies the
ability of regional water boards around the
state to issue strong permits that hold
stormwater pollution to the same reduction
requirements as other types of pollution.

Adopt Numeric Pollution Limits
in Stormwater Permits
In allowing regional water boards to issue
stormwater permits that hold stormwater
polluters to the same pollution reduction
requirements as other types of pollution,
BIA v. State Water Resources Control Board
also further clarifies the ability of regional
water boards to require stormwater pollut-
ers to meet the same strict numeric pollu-
tion limits historically applied only to
facilities that discharge directly into waterways.

The ability of the state to establish numeric
pollution limits is also outlined in the state’s
own ‘Plan for California’s Nonpoint Source
Pollution Control Program,’ which states
that if voluntary programs are ineffective,
the state can establish ‘effluent’ or pollu-
tion requirements.247  The Lahontan Re-
gional Water Quality Control Board has
already issued numeric pollution limits in
permits designed to stop the runoff of con-
taminated rainwater into Lake Tahoe.248

Current stormwater permits, however,
largely do not require these numeric pol-
lution limits. Instead they require munici-
pal, industrial and construction facilities to
adopt measures, called ‘Best Management
Practices,’ to reduce the amount of runoff
pollution entering local waterways. Best
Management Practices include measures
such as litter reduction education programs
and planting green space along develop-
ments to absorb runoff and local ordinances
to reduce pollution at the source. Such re-
duction programs are essential to reducing
runoff pollution.

The current mechanism for enforcing
BMP requirements is called the ‘iterative
approach,’ where over time permittees re-
port their violations and then strengthen
their pollution prevention practices to avoid
more violations. Occasionally enforced ef-
fectively, the ‘iterative approach’ sometimes
results in real efforts to reduce stormwater
pollution. For the most part, however, be-
cause compliance determination requires
physical inspection of facilities and in-depth
evaluation of pollution prevention pro-
grams, regional water boards do not have
the resources to fully enforce pollution re-
duction requirements in current permits.

To increase the enforceability of require-
ments to reduce runoff pollution, cleanup
plans should require strict, numeric pollu-
tion limits on stormwater. These numeric
limits are easily enforceable by water board
staff and will provide a real benchmark
against which to measure progress in re-
ducing pollution.

Numeric pollution limits for storm wa-
ter can also galvanize community support.
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In Los Angeles, faced with numeric re-
quirements to reduce trash pollution in the
Los Angeles River, voters approved Propo-
sition O, an initiative that will generate
$500 million for water quality improvement
measures.246

Enforce existing pollution
reduction requirements
A basic step in reducing new pollution en-
tering the largest contaminated water-
ways in the state is to enforce existing
pollution reduction requirements.
California’s track record in enforcing legally
mandated pollution reduction require-
ments is weak. A report released by Heal

the Bay in 1998, for example, found that out
of 9,000 violations of clean water permits
in the Los Angeles Region over a seven
period, only 14 fines were issued.249  Sub-
sequent legislation sponsored by the Cali-
fornia Public Interest Research Group
(CALPIRG) and Environment California
has substantially improved enforcement.250

Much, however, remains to be done. The
most recent analysis of enforcement of
California water pollution reduction law
conducted by the Legislative Analyst’s Of-
fice (LAO), for example, found that inspec-
tions to determine compliance with clean
water permits occur infrequently. Specifi-
cally, the LAO found that one regional
board had conducted only 25 percent of the
inspections committed to in its annual work

Humboldt Bay at sunset. (Photo by Lenny Gonzalez)



80 A Clean Water Future for California

plan. Another Regional Board had only
committed to conduct 70 percent of the
NPDES permit inspections required un-
der EPA minimum standards.251

Issue a strong overall permit
that requires significant
reductions in agricultural
pollution entering waterways
Agricultural operations in the Central Val-
ley are not required to meet the same pol-
lution reduction requirements that apply to
virtually every other industry in California.
Under a weak exemption adopted by the
Central Valley Regional Water Board in
1982, farms in the Central Valley that are
responsible for seriously polluting the San
Joaquin and Sacramento rivers with toxic
pesticides and chemicals that lead to oxy-
gen-starvation in their waters are not re-
quired to meet enforceable pollution
reduction requirements. Instead, farmers
join ‘coalition groups,’ which are supposed
to test for contamination and reduce pol-
lution. A review of the first year of the ‘coa-
lition’ program, adopted in 2004, reveals
that it has not resulted in any measurable
decrease in the amount of agricultural pol-
lution entering waterways. This failure is
due to two primary factors: First, the agri-
cultural coalitions are not legally recognized
entities, so the Central Valley Regional
Water Board cannot enforce pollution re-
duction requirements against them. Sec-
ond, most coalitions are not required to
identify who makes up their group, so it is
impossible for regulators to hold agricul-
tural operations individually accountable
for a lack of pollution reduction efforts.

To make real inroads in cleaning up wa-
terways polluted by farm waste, cleanup
plans should require that agricultural op-
erations comply with the same pollution
reduction requirements as virtually every
other industry in the state. Specifically,
cleanup plans should require that agricul-
tural operations demonstrate real reductions
in pollution, monitor pollution and pay fees

to support enforcement of the program.
With such a permit, this source of pollu-
tion that threatens the largest polluted riv-
ers in the state and the state’s most
important drinking water supplies can fi-
nally be curtailed.

The absence of a strong clean water per-
mit that mandates measurable reductions
in agricultural pollution of the San Joaquin
and Sacramento rivers is particularly egre-
gious given the range of pollution preven-
tion measures available to reduce the levels
of pesticides, nutrients and other agricul-
tural pollution reaching waterways. Such
pollution prevention measures include:

Nutrient Management: When too
much fertilizer is applied to crops, plants
cannot utilize it before it leaches below root
level and into groundwater systems. Exces-
sive application can also cause elevated lev-
els of nitrogen and phosphorus in sediment
runoff, again because plants are incapable
of utilizing the fertilizer. By knowing how
much fertilizer a crop needs and discon-
tinuing excessive fertilizer application,
fewer contaminants like nitrates, phospho-
rous and bacteria are able to reach ground-
water or open waterways. The practice of
nutrient management can reduce nitrogen
and phosphorous loses from cropland by
50 to 90 percent.252

Integrated Pest Management: Inte-
grated Pest Management, or IPM, is a
method of controlling insects, weeds and
disease without relying on chemical pesticides
that can be washed into nearby waterways.
Although pesticides may be used, IPMs at-
tempt to control pests through other meth-
ods. Some IPM methods are already used
on many farms such as crop rotation, till-
age, planting pest resistant plant varieties,
and altering planting or harvest dates and
may also include the control of pests by the
pest’s natural enemies. Current pesticide
use could be reduced by 40 percent by imple-
menting currently available IPM programs.253

Conservation Tillage: The Soil Conser-
vation Service defines conservation tillage
as any tillage method that leaves at least 30
percent of soil surface covered with crop
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residue after planting. Conservation tillage
can reduce soil erosion rates by 40 to 90
percent, and can reduce the amounts of
nutrient and pesticide pollution that reach
open waters attached to soil particles.

Contour Farming: Contour farming is
farming around the slope of the field, rather
than farming up and down the slope, and
can reduce erosion rates by 50 percent.254

Like conservation tillage, because contour
farming reduces erosion, it also reduces the
amount of contaminants reaching open
waters attached to soil particles.

Stripcropping: Stripcropping involves
arranging a mixture of crops and system-
atically planting those crops in strips that
alternate between row crops (like corn) and
close growing crops (like alfalfa).255

Stripcropping can reduce erosion by as
much as 75 percent.256

Crop Rotation: Crop rotation varies the
type of crop grown on a field from year to
year. For example, a farmer may grow corn
for several years, and then switch to alfalfa
or soy. By periodically planting grass or le-
gumes, erosion can be diminished, and
changing crops from year to year can reduce
some pests, and the need for pesticides.257

Require all agricultural
operations to reduce drainage
pollution into waterways
In a report entitled “Drainage Without a
Drain,” the San Francisco Bay Institute pre-
sented a series of recommendations that can
significantly reduce farm drainage that con-
tains toxic selenium, crop-damaging salts,
and other chemicals.258   These steps include
reducing the volume of irrigation water
used in watering crops, reusing drainage in-
stead of disposing of it and retiring lands
that are already impaired by drainage. The
Bay Institute report highlights two cases in
which farmers of the Grassland Bypass
Project and Red Rock Ranch have success-
fully used these techniques to dramatically
cut farm drainage. Cleanup plans adopted
by the Central Valley Regional Water

Board should be revised to extend these re-
quirements to all agricultural operations
that drain into the state’s waterways.

Restrict pollution from septic tanks
A recent review of septic system regulations
conducted by the Santa Monica Bay Res-
toration Commission determined that cur-
rent septic system regulations are not
sufficient to prevent contamination of
nearby waterways. The state currently runs
no inspection program for septic systems
and regulations are inadequate to prevent
leakage.259  Cleanup plans should fill this
regulatory gap and include permits that
stop septic tank pollution.

Require measures to
clean up local air pollution
Air pollution is a significant source of con-
tamination for several of California’s larg-
est waterways such as Lake Tahoe, Santa
Monica Bay and San Francisco Bay. To
minimize pollution from the air, California’s
water boards should work with the Cali-
fornia Air Resources Board and local air
districts to ensure that limits on air pollu-
tion protect local waterways as well as public
health. The California water boards should
also establish the strongest possible restric-
tions for mercury pollution from refineries.

Cooperation between agencies respon-
sible for reducing water pollution and agen-
cies responsible for reducing air pollution
is not unprecedented. In Minnesota, for
example, writers of the state mercury
cleanup plan outlined the following objec-
tives for airborne mercury reductions:

To limit growth of mercury emissions
because of construction of new or expand-
ing emission sources in Minnesota, the
MPCA will develop a permitting strat-
egy for new and/or expanding air emis-
sions sources of mercury that considers the
following:

•  Establishing an appropriate
facility de minimus emissions rate
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•  Requiring new or expanding
sources to use state-of-the-art
mercury control technology if the
de minimus rate is not feasible/
achievable/possible”260

Recommendation Three:
Clean Up Existing Pollution
A toxic legacy of mercury, PCB and dioxin
pollutes many of California’s largest bays,
rivers and lakes. The build up of mercury
pollution in fish tissues has resulted in fish
consumption advisories for waterways such
as Clear Lake and San Francisco Bay. PCB
and dioxin pollution in Humboldt Bay
threaten local wildlife and community
health. To clean up this toxic legacy, cleanup
plans should:

Pursue polluters responsible for
legacy PCB pollution for
cleanup costs
To fund the cleanup of PCB contamina-
tion, water boards should pursue parties
responsible for large amounts of historic
PCB emissions into the bay, as U.S. EPA
has with PCB contamination off the Palos
Verdes Shelf in Santa Monica Bay.

Establish a comprehensive
program to clean up mercury
pollution leaked into waterways
from abandoned and orphaned
mine sites
A legacy of abandoned mines and toxic hot
spots plagues the largest rivers and bays of
California. Cleanup funds to address con-
tamination from the largest site—the Iron
Mountain Mine—have been secured by
U.S. EPA.261  Future funding for the
cleanup of one of the largest mercury mines
in California history—the Sulphur Bank
Mine—remains uncertain. Hundreds of
other mines also continue to discharge

mercury and other toxic metals into the
waterways of the state. In addition, several
‘hot spots’ of mercury, PCB’s and other
toxic chemicals persist on the bottom of the
state’s most important bays and lakes.

In order to ensure the full cleanup of this
contamination, California should establish
a polluter-funded cleanup program, mod-
eled after the successful federal Superfund
program. Now bankrupted by the current
Administration, the federal program has
successfully cleaned up toxic sites around
the country. In 1984, Californians passed
the Hazardous Substances Cleanup Bond
Act, to provide $100,000,000 in bond
money to clean up abandoned sites. Offi-
cials were charged with replenishing ex-
pended funds through efforts to recover
cleanup costs from responsible parties.
While the program has successfully ad-
dressed several contamination sites, this
state program is now also bankrupt. Cost
recovery from responsible polluters has not
been sufficient to keep the fund solvent.

In order to replenish the state fund and
resuscitate the program that Californians
created two decades ago, the state should
establish a renewed California Superfund
program modeled after the federal program
of the same name. This fund should be sup-
ported through fees on industries that are
traditionally responsible for toxic contami-
nation sites in the state, such as the min-
ing, petroleum and chemical industries.

Implement an aggressive risk
reduction program to limit
exposure to toxic contamination
while cleanup occurs
While more stringent pollution prevention
and cleanup actions may speed up the pro-
jected timeline, full cleanup of mercury
pollution in waterways such as the Sacra-
mento and San Joaquin rivers and San
Francisco Bay will take decades to accom-
plish. As part of cleanup plans for mercury,
the regional water boards should educate
impacted communities, including those
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with large populations of subsistence or
cultural anglers, about health issues related
to eating highly contaminated fish and help
these communities implement strategies
that will lead to real exposure reductions
and mitigate health impacts.

Recommendation Four:
Ensure Sufficient Flows
Experts often refer to California’s water
delivery system as one of the most engi-
neered in the world. In a constant battle
against Mother Nature, California’s rivers
have been dammed, diverted and developed
to fundamentally alter where and to whom
their waters flow. This engineering has dev-
astated the waterways of the entire state.
As described in this report, three of the larg-
est polluted rivers in California—the Sac-
ramento, San Joaquin and Klamath—are
greatly endangered as a result of dams and
diversions. The salmon-filled rivers of the
San Joaquin are a thing of the past and the
Klamath is quickly heading down the same
path.

To protect water quality and fish popu-
lations from the impacts of dams and di-
versions on our largest rivers, cleanup plans
should require that water boards:

Withdraw water rights permits
issued to any dam operator
that does not maintain the
downstream health of the
waterway
The California Water Code provides the
State Water Board with the authority to
issue water ‘rights’ to divert water from the
state’s waterways. In 1983, the California
Supreme Court asserted that this author-
ity also allows the Board to re-allocate ex-
isting water rights in order to protect a
waterway for the public.262  The Board ap-
plied this authority in 1994 to shield Mono
Lake from destructive water withdrawals by
the City of Los Angeles. As part of cleanup

plans, the State Water Board should again
use this authority to withdraw water rights
that allow the expansion of dams and in-
crease diversions that will further degrade
water quality.

The cleanup plan to restore adequate
levels of oxygen in the San Joaquin River
took a step toward integrating consider-
ation of water flow in a cleanup plan in ask-
ing the state water board to “consider
amending current water rights permits for
activities that reduce flow... to require that
their impacts on excess oxygen demand be
evaluated and reduced in coordination with
those responsible for other contributing
factors.” The state water board should pur-
sue this recommendation and require in-
creased flows to raise levels of oxygen in
the river.

Require dams maintain water
quality necessary to sustain
downstream fisheries
In a 2004 federal court ruling, the require-
ment for federal dam operators to comply
with California state law that requires
downstream fisheries to be maintained in
good condition was clarified. According to
the ruling, operators of dams in California
must comply with state law that requires
protection of downstream fisheries.263  The
State Water Board should work with the
California Department of Fish and Game
to ensure that this ruling is applied to the
operation of dams throughout the state.

Deny state certification
for any non-federal dam that
degrades water quality
Section 401 of the Clean Water Act pro-
vides state governments with the authority
to deny certification for the re-licensing of
a dam if its continued operation will harm
the “beneficial” uses of a waterway.264  In
California, this authority is delegated to the
State Water Board, which can deny the ‘401
certification’ to re-license a non-federal
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dam. In the next decade, hundreds of non-
federal dams on California waterways such
as the San Joaquin and Klamath rivers will
come up for re-licensing.265  While not tra-
ditionally seen as the purview of TMDL
cleanup plans, the State Water Board can
take significant steps toward restoring wa-
terways to health by drafting cleanup plans
that deny ‘401 certification’ for dams that
will further degrade water quality in a river.

Recommendation Five:
Restore Habitat
Wetlands and forests lining California’s
waterways are essential to sustain healthy
waterways. Wetlands filter out many pol-
lutants before they reach a waterway and
forests can keep a waterway cool enough
to support salmon and other aquatic organ-
isms that cannot survive in higher tempera-
tures. Despite their importance, California’s

wetlands and river-side forests have been
largely decimated. Many local initiatives to
restore habitat along the bays, rivers and
lakes profiled in this report are underway.
Cleanup plans should encourage funding
for these local habitat restoration projects,
wherever possible.

Although there are many factors that
impact their effectiveness, vegetative buff-
ers of adequate width can reduce sediment
flow into waterways by up to 90 percent
and trap up to 90 percent of nutrients.266

Buffers are vegetated areas located between
waterways and land that is disturbed in
some way by humans, such as cropland,
roadways or development. They may be
natural grasses, forested land, or other
groundcover, and vary in width based on
factors like slope and soil type. Wherever
possible, cleanup plans for the largest
polluted waterways in the state should also
require the establishment of vegetative
buffers around waterways to prevent
further pollution from reaching them.
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C alifornia’s waterways are at a cross-
roads. On our current path lies a fu-
ture filled with many great bays too

polluted to swim in much of the year, sig-
nature rivers emptied of salmon, and vital
drinking water sources polluted by pesticides.

This future, however, is not inevitable.
The Clean Water Act TMDL program

provides an historic opportunity to put
California on the path to a clean water fu-
ture. The key to changing our course is to
include strong measures in legally-required
cleanup plans that will restore these water-
ways to health.

State and federal law require the State
Water Board and regional water boards to
formulate plans that will clean up our big-
gest polluted bays, rivers and lakes. If prop-
erly drafted, these plans could bring about
a clean water future for California. A series
of common-sense, simple actions – from
adopting numeric pollution reduction lev-
els in all permits to establishing a polluter-
pays cleanup fund to increasing water
releases from dams – will restore treasured
places like the San Francisco Bay and es-
sential lifelines like the San Joaquin River
to health.

Some cleanup plans and restoration
measures adopted in California offer a

glimpse of the potential: With similar
strong plans adopted in the next few years,
Californians may one day be able to surf in
the waters of Santa Monica Bay without
fear of catching an infection; salmon may
one day rush unimpeded through the Kla-
math and San Joaquin Rivers and the Elam
Colon will be able to once again resume
their traditional way of life.

Conclusion

The Tuolumne River, a tributary to the San Joaquin River, flows
through Yosemite National Park (© iStockphoto International)
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